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Application/Control No.: 09/944,564 Page 5" Exaxniner: Patrick T. Lewis 

aS Unit: 1623 Appeal Brief Inventor: NidaNassief 

Dear Examiner: 

Further to the appeal submitted to the Board of Appeal and Interference dated Oct 10 th 2006, 
please find following the Appeal Brief in compliance with 37 CFR 41 .37. 

I am dissatisfied with the primary examiner's decision of final rejection dated 07/11/2006 of my 

claim riiuhber 25 

C- Real party in interest 

I am a self supported 57 years old female medical doctor, the applicant, owner, pro se inventor of 
"the US patent application number: 09/944,564. - 

D- Related appeal and interferences 

None, this is my first appeal. 

E- Status of claims 

A statement of the status of all the claims in the proceeding (e.g., rejected, allowed or confirmed, 
t^X^d to, canceled) and an identification of those claims that are being appealed is 
in the following 3 pages. 

Pages 6-7: indicate claimed as filed 07-15-2003 
Page 8: indicate amended claims as filed 10-24-2003 
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FAX RECEIVED 



TO : 0017038739306 



" >> 

Appbcation No. 09/944,564 Page 11 ftOQUP 1 60Onventor: Kida Abdul-Ghani ... 
Nasstef ■ (/ 

<2*AiMS • iL j " j' j ^ , . r , L _ ■ 

1. (C urrently amended) Use of glycophos p hope ptical fo r the trea tment and/or pro pb ytoag of 
allergyTasthma for administration to a mammal auohatm human in need of such treatment. 

2. (Withdrawn) 

3. (Original) A Pharmaceutical composition comprises glycophosphopeptical, in any 
. pharmacologically, active form at a concentration of the extract which is effective as a JThl 

stimulating agent. 

4. A Pharmaceutical compowtion as claimed in claim 3. further comprising an exdpient. 

5. A method of treatment of diseases caused by type l.IgE-mediated hypersensitivity reaction 
comprising the -a&ninistration-to a mfiimnai such as a human in need of such treatment, of an 
effective dose of glycophosphopeptical. . 

6 "(Currency amendedfThe claim 4lTCluding~a dosage regimen as a charactering feature, 
administering to a patient suffering from a chronic disease a short-term therapy of 5-20 days, 
preferably 5 days, of a Thl stimulating agent, to get a long-term clinical remission of months 
as a result of selective switching-off of the eosinophilic inflammation. 

7 The use of the pure seeds of NigeHa sativa for the preparation of an asthma and allergy agent 
' in a - concentration -which was -found _to_ perform .substantially _the .same Junction m 
substantially the same way to obtain substantially the same results as with 
glycophosphopeptical. 

8. A Pharmaceutical composition as claimed in claim 6 further comprising an excipient. 

9. A medicament as claimed in any preceding claim, which is adapted ^^g^ 
periodic administration to said mammal m doses over a period of 5-20 days, preferably 5 
days in doses at least once daily up to ten times/day. 

10 A medicament as claimed in claim 9, characterized in that each one of said doses comprises 
upTSmgs of said active agent, preferably about 200-100^ of ^d a^ve agent 
adapted for oral administration to said mammal in capsules, or tablets, or lozenges, or as a 
powder, or a suspension, or a syrup 

11. (Withdrawn). 

12. A kit comprising a medicament as claimed in claim 10 and 1 1 packaged in separate idoses i for 
periodic adStration to said mammal such as a human, contains written or printed 
instructions. 

13. The method of claim 5 and 7 is dependent on the fact that intern is «^vivo 
Eosinophilic Chemotactic Factor, and that serum interferon and Thl lymphocytes are 
controlling the pre-inflammatory phase of allergic reaction. 



14. (Withdrawn). 
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15. The method of claim 5 and 7 wherein the recommended dose of Thl lymphocytes 
stimulating agent is sufficient to selectively switch ^offth eosinophilic inflammation in the 
patient's airway - 

16 The method of claim 5 and 6 wherein Thl rymphocytes s&idafing agents, are capable of 
stimulating T lymphocytes in culture, comparable to Purified Proton Derivative of BCG, as a 
classical Cell Mediated Immunity stimulating agent. 
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17. (Withdrawn) 

18. A method of treatment of viral respiratory tract infections w»h oo. but not limit ed t o 
influenza and common cold, otho* vfro l infection s comprising the administration to a 
mammal such as a human in need of such treatment, of an effective dose of Thl stimulating 
agents. 

19. (Withdrawn). 

^(WjthdmwnX. — -— * ' — ' "~ 

21 A method of treatment of crohnfe disease comprising the administration to a mammal such as 
a human in need of such treatment, of an effective dose of Thl stimulating agents in order to 
stimulate Cell Mediated Immunity. 

22. Use of Thl stimulating agent, for the treatment of crohns disease to be administered to a 
mammal such as a human in need of such treatment. 

23. (Withdrawn). 

24. (Withdrawn). 
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NaSSitf CLAIMS 
1 - 24. (Withdrawn) 

9S fNew> A nharmaceutical composition consisting essentially of ghycophosphopeptical for 
adSration STthc treatment of allergy and asthma in dosage and duration which is 

effective to: . . . . _ 

1- Switch-off the airway eosinophilic inflammation. 

ii Reduce mucus secretion 

iii- Reduce symptom scores significantly. 

iv- Restore airways patency as measured by Pulmonary Function Test. 

26 (New) A pharmaceutical composition of claim 25, to induce a clinical remission and 

tana-t^-therapeutic.^^ , . , . t . orirtll ,tj 0 fe 

long ^ V (New)Amethod 0 f treatment of allergy and asthma patients innccd of multiple 

togs .^^ 

course of 1-14 days to induce a remission of 3-12 months. 

2 g (New) A pharmaceutical composition for the treatment of allergy and asthma 

consisting essentially of the herbal seeds of NigeDa sativa to act as a vaccine that is almost 
identical to Purified Protein Derivative from Badllus Calmette Curein: 

i- Switch-off the airway eosinophilic inflammation. 

it- Reduce mucus secretion. 

iii- Reduce symptom scores significantly. 

iv- Restore airways patency as measured by Pulmonary Function Test. 

oo mew) A nharmaceutical composition vaccine of claim 28, to induce a clinical 

Snission and longS* t^uT effect in a^chronically ill patient suffering from asthma and 

JfT 8 " (New) A method of treatment of allergy and asthma patients in need of multiple 

drugs daily, comprising of administering the pharmaceutical composition of claim 28 for a short 
course of 1-14 days to induce a remission of 3-12 months. 

ii (New) A pharmaceutical composition vaccine from Nigella sativa, to induce a 

phamaco&al comporftlon vaccine Sot. Mpll. »*» for « jbort sour* of 1-14 to 

induce symptomatic remission. 

33 (New) A pharmaceutical composition vaccine from Nigella sativa, to induce a 
Lea! remission and lig-Snn therapeutic effect in patients -^ n f^ on ^™ of 

3 4 (New) A method of treatment of influenza and common cold, composing oi 

administering the pharmaceutical composition vaccine from Nigella sativa for a short course of 
1-14 days to induce symptomatic remission. 
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F- Status of amendments 

Status of any amendment filed subsequent to final rejection is as follows: 

- The amendment was entered? Reply Yes, date 10-10-2006 

- The amendment has been acted upon by the examiner? Reply: No 

G- Summary of claimed subject matter 

The claimed invention is related to a pharmaceutical composition consisting essentially of 
glycophosphopeptical that is used for the treatment of allergy and asthma in claim 25 of the 

patent. 

I will separate the subject matter related to asthma from subject matter related to allergy; because 
in the Examiner Office Action dated 07/11/2006 the use in asthma have been rejected and the 
use in allergy have been overlooked and forgotten. 

For each of the 2 claimed inventions involved in the appeal, I shall refer to the specification by 
page and line number, and the best method for carrying out the invention (enablement) and 
results of early clinical testing including: 1- X-ray films, 2- Photographs of microscopical 
examination of sputum and 3- statistical-analysis of improvement in symptom scores. 

Please notice that in the Priority Document I have referred to glycophosphopeptical as substance 
A or drug N as clarified in page 1 line 3 of the priority document. 

Asthma 

It appears in the patent application in the following pages: 
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H- Grounds of rejection to be reviewed on appeal 



It is a single ground of rejection related to prior art. 

In the Office Action dated 07/1 1/2006 the Examiner have rejected claim 25 - 27, in pages 3-4 
point number 7 reads as: Claims 25-27 are rejected under 35 U. S. C. 102(b) as being anticipated 
by me following prior art: ------ - - -. 

" Valoracion clinica immunologica de un modificador de la respuesta biologica, AM3, en el 
tratamiento de la patologia respiratoria infectiosa infantile", Sanchez Palacios A. et. al. Allergol 
Immunopathos (Madr) (1992), Vol 20 (1), pages 35-39 (Sanchez). 

Sanchez discloses the use of Immunoferon (AM3) in the treatment of childhood infectious 
respiratory pathology. To assess the immunoclinical effectiveness of a biologic response 
immunomodulator, glycophosphopeptide (AM3) was administered to 20 children with _ asthmatic 
bronchitis. The children received 2 envelops (lgm) daily for 4 months. The clinical and 
immunological parameters assessed were: cough, dyspnoea, expectoration, frequency and 
intensity of bronchospasm, time of administration of the symptomatic medication, and the 
delayed- cutaneious cells response by means of the intradermal .reaction of 5 antigens: 
Immunoferon reduced the symptoms, the intensity and frequency of the bronchospasm, and the 
symptomatic medication. 

Point number 8 reads as: Aplicant's argument filed April 12, 2006 has been fully considered but 
they are not persuasive. Applicant's argue that Sanchez is referring to infectious respiratory 
pathology (asthmatic bronchitis) which is not bronchial asthma which is allergic or atopic. 

Applicant's arguments have been considered but are not deemed germane. Sanchez teaches the 
use of glycophosphopeptide for treating asthmatic bronchitis. It was well known in the art at the 
time of the invention that asthmatic bronchitis is a condition in which the airways in the lung are 
obstructed due to both persistent asthma and bronchitis. Thus, the patient population treated by 
the method of Sanchez embraces asthma patients and therefore meets the limitation of the 
instantly claimed invention. 

I- Argument 

The following argument have been filed dated October 10, 2006 and is entered in the patent 
application report. It includes a copied chapter from a medical textbook that will help very much 
in clarifying the dispute. 

Appeal filed October 10, 2006 page 2 reads as: 

In this appeal Brief, may I kindly request the Board of Appeal to consider the following two 
requests: 
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First: I am still arguing that asthma and asthmatic bronchitis are two separate unrelated diseases 
and that my claim rejection was brought up by confusion in the name between the old term of 
asthmatic bronchitis and asthma. Accordingly the use of g lvcophospbonentical in the treatment 
of asthma in mv patent is novel and kindly requesting its allowance. 

Second: Claim 25 reads as "A pharmaceutical composition consisting essentially of 
glycophosphopeptical for oral adfninistratibh for "the tfeatmeht of allergy and asthma ....etc", I 
am arguing that the pharmaceutical composition for the treatment of "allergy" as a group of 
diseases referred to separately in the patent application, under description of the invention, with 
enabelment and previous clarification in my reply to the Office Action filed on Aug 2004 with 
X-ray films clarifying its unique outcome of early clinical testing , and will be detailed later, 
have been forgotten and" overlooked. May T kiridrv request" the "all owance of this "claimed 
invention. 

Asthma is currently an international enigma with increasing incidence and uncontrolled patients. 
According to medical reports released during 2006 from the "Global Initiative Of Asthma" that 
will be included in the mail copy of this Response and Appeal. 

Appeal filed October 10, 2006Last paragraph page 2-2 paragraphs from page 3) reads as: 

My argument filed April 12, 2006 was that the Sanchez had excluded cases of asthma in patients 
selection as described in page 36 column 1 of the article as follows: 

"MATERIAL Y METODOS 

Pacientes. Se seleccionaron 40 ninos no atopicos con clinica respirotoria infecciosa de 
bronquuitis espastica y/o asmatica con pruebas cutaneas a neumoallergenos negative e IgE 
total normal. 

May I add to my argument filed April 12, 2006 that referring to the title of the article by 
Sanchez which reads as " Valoracion clinica immunologica de un modificador de la respuesta 
biologica, AM3, en el tratamiento de la patologia respiratoria infectiosa infantile", this 
description fits the condition of asthmatic bronchitis "bronchiolitis" as will follow, but not 
asthma. 

In the Examiners Office Action dated 07/1 1/2006, page 4, line 7, he have the following comment 
"It was well known in the art at the time of the invention that asthmatic bronchitis is a condition 
in which the airways in the lungs are obstructed due to both persistent asthma and bronchitis." 

In the Examiners Office Action dated 07/1 1/2006, page 4, line 7, he have the following comment 
"It was well known in the art at the time of the invention that asthmatic bronchitis is a condition 
in which the airways in the lungs are obstructed due to both persistent asthma and bronchitis." 

My reply is that "The term bronchiolitis was first used by Engle and Newns in 1940, 
bronchiolitis appears to have been born from a long lineage of confusing sobriquets, including 
"asthmatic bronchitis." As will be described below under the title "Bronchiolitis" page 5 of this 
report. Therefore at the time of filing my invention it was well known that asthma and asthmatic 
bronchitis are two separate diseases. 

Bronchiolitis (Asthmatic Bronchitis) (page 4 appeal filed October 10, 2006) 



7 



Application/Control No.: 09/944,564 Page l3> Examiner: Patrick T. Lewis 

Art Unit: 1623 Appeal Brief Inventor: Nida Nassief 



Exact definition of asthmatic bronchitis is available from a textbook of "Principles and Practice 
of Infectious Diseases" , selected paragraphs follows indicates that we are dealing with two 
se parate diseases that may coexist in an infant. The following statements contitute a reply to the 
point raised by the examiner:: 

Page 812, coloumn 2: "Bronchiolitis is an acute viral lower respiratory tract illness that occurs 
during the first 2 years of life. The illness also has bee n called "wheezy bronchitis" and 
"asthmatic bronchitis". Whatever term is applied, the syndrome is caused primarily by 
viral infections. The characteristic clinical manifestations include an acute onset of 
wheezing and hyperinflation, most commonly associated with cough, rhinorrhea, tachypnoea 
(increased respiratory rate) and respiratory distress." 

"The term bronchiolitis appears to have been born fr om a long lineage of confusing 
sobriquets, including "acute catarrhal bronchitis," "interstitial bronchopneumonia," 
"spastic bronchopneumonia," "capillary or obstructive bronchiolitis," and "asthmatic 
bronchitis." Bronchiolitis, however, did not bec ome recognized as a distinct entity until the 
1940s." 

In page 814, coloumn 1 under the term Pathophysiology "The term bronchiolitis was first used 
by Engle and Newns in 1940 for the lower respiratory tract disease observed in young infants 
that tend to be sever and often fatal. The virus initially replicates in the epithelium of the upper 
respiratory tract, but in the young infant it tend to spread rapidly to the lower tract airways." 

"Ihflarnmatory changes of various severity are observed in most small bronchi and bronchioles. 
The inflammation and edema make the small-lumen airways in infants particularly vulnerable to 
obstruction. Thus, although airflow is impended during both inspiration and expiration, the latter 
is more affected and prolonged." 



In the first column, last paragraph in page 815, under the title of "Pathophysiology": "Clarifying 
the relationship between bronchiolitis and subsequent asthma is complicated by confusion about 

the Pathophysiology of asthma itself Nevertheless, "The association between 

bronchiolitis and asthma is not straightforward. Several investigatorshave demonstrated 
that children with bronchiolitis in infancy have no increased risk for asthma or abnormal 
pulmonary function by the time they reach early adolescence. 

In the first column of page 816 under the title "Diagnosis" and its continuation in the second 
column in the same page: "The diagnosis of bronchiolitis is made most frequently on the basis of 
the characteristic clinical and epidemiological findings. However considerable confusions exist 
over the exact definition of bronchiolitis. A variety of entities may cause a similar picture of 
dyspnoea and wheezing in the infant. Asthma is not easily differentiated, particularly if it is the 
infant's first episode. Furthermore the two diseases may be combined." 

Annex HI Caroline Breese Hall and John T. McBride. Bronchiolitis. Chapter 60: 812-819. 
PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES. Sixth Edition 2005. Elsevier 
Churchill Livingstone. 

Appeal filed October 10, 2006 page 2 paragraph 3 and down - page 3) reads as: 
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Most important, to support my argument further, I am submitting new evidence from the 
standard teaching of medical textbooks that clarifies the point that asthma previously was used to 
indicate "shortness of breath" as in the case of the term "cardiac asthma" that is used to denote 
shortness of breath in heart failure (Annex II). Furthermore the correlation between asthma and 
asthmatic bronchitis; selected from the textbook of Principles and Practice of Infectious Diseases 
2005 (Annex HI), asthmatic bronchitis is currently named bronchiolitis. The term bronchiolitis 
was first used by Engle and Newns in 1 940 for the lower respiratory tract disease observed in 
voung infants. The term bronchiolitis appears to have been born from a long lineage of confusing 
.ohrinuets. including "acute catarrhal bronchitis," "interstitial bronchopneumonia^ spastic 
bronchopneumonia," "capillary or obstructive bronchiolitis " and "asthmatic bronchitis ^ And 
that " We are dealing with two separate diseas es that mav coexist in an infant, and that children 
"with" bronchiolitis in "infancy "have no increased risk" of asthma b T the time- they- reach 
adolescence." This will be detailed further in the following text. May kindly request 
consideration of this new evidence and other reference in the text and allow my claimed 
invention. 

Confusing medical terms using asthma 

The term asthma, historically, is used to designate any disease characterized by "asthma-like 
symptoms", in patients complaining of dyspnoea, wheeze, cough and sputum. Those diseases are 
unrelated to the disease entity of current asthma; examples are 1- "cardiac asthma and 2- 
"asthmatic bronchitis". 

1- Cardiac Asthma 

The clinical manifestations of heart failure includes respiratory disturbances as dyspnoea and 
paroxysmal nocturnal dyspnoea; this term refers to attacks of sever shortness of breath and 
coughing that generally occur at night. Cardiac asthma is closely related to paroxysmal nocturnal 
dyspnoea and nocturnal cough and is characterized by wheezing secondary to bronchospasm- 
most prominent at night. 

Annex II - Part VIII Disorders of the Cardiovascular System: page 1370. HARRISON'S 
PRINCIPLES OF INTERNAL MEDICINE. 16 th Edition (2005) Mc Graw-Hill 
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J- Claim appendix 

In the Office Action dated 07/1 1/2006 the Examiner have rejected claim 25 - 27 of my patent 

application number 09/944,564. Currently I am defending claim 25 that reads as follows: 

25. A "pharmaceuticai composition consisting essentially of glycophosphopeptical for oral 

adrninistration for the treatment of allergy and asthma in dosage and duration which is effective 

to: 

i- Switch-off the airway eosinophilic inflammation. 

ii- Reduce mucus secretion. 

iii- Reduce symptom score significantly. 

iv- Restore airway patency as measured by Pulmonary Function test. 
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Application/Control No.: 09/944,564 
Art Unit: 1623 



Page I G 
Appeal Brief 



Examiner: Patrick T. Lewis 
Inventor: Nida Nassief 



K- Evidence appendix 

An appendix containing copies of any evidence submitted pursuant to $$ 1.130, 1.131 or 1.132 
of this title or any other evidence entered by the examiner and relied upon by appellant in the 
appeal, along with a statement setting forth where in the record that evidence was entered in the 
record.' by the examiner. Reference to unentered evidence is not permitted in the brief. See $ 
41 .33 for treatment of evidence "submitted after appeal. "Tms appendixm'ay alsbmclude copies of 
the evidence relied upon by the examiner as to grounds of rejection to be reviewed on appeal. 

1- " Valoracion clinica immunologica de un modificador de la respuesta biologica, AM3, en el 
tratamiento de la patologia respiratoria infectiosa infantile", Sanchez Palacios A. et. al. Allergol 
Immunopathos (Madr) (1992), Vol 20 (1), pages 35-39 (Sanchez). 



2- Annex II - Part VIII Disorders of the Cardiovascular System: page 1370. HARRISON'S 
PRINCIPLES OF INTERNAL MEDICINE. 1 6 th Edition (2005) Mc Graw-Hill 



3- Annex HI. Caroline Breese Hall and John T. McBride. Bronchiolitis. Chapter 60: 812-819. 
PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES. Sixth Edition 2005. Elsevier 
Churchill Livingstone. 

4- Annex 1 
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L- Related proceedings appendix 

None 

This is the first appeal submitted 



END OF REPORT 
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U. S. Patent and Trademark Office 

The Examiner 

Patrick T. Lewis Ph D 

Fax No:+571-273-»tfdV £$0O 

My Reference: Patent Application Number: 09/944,564 



Response to Office Action dated 07/11/2006 (Final Rejection) 
Notice of Appeal from thfe Examiner to the Board of Appeal and Interferences 



In response to the above-identified final rejection of my patent application claims 
25-27, may I kindly submit the following response: 

1- By submitting a Notice of Appeal From the Examiner to the Board of Appeal 
and Interferences [Form: PTO/SB/31 (07-06)]. 

2- Payment by Credit Card. Form PTO-2038 is attached. 

3- Objection to the Examiner decision by submitting further evidence from 
medical textbooks clarifying the point of dispute with the examiner; in relation 
to the definition of asthma and asthmatic bronchitis, and differentiating them 
as unrelated separate medical entities, thus rendering my claims in the use of 
glycophosphopeptical in the treatment of asthma patentable and valid. 

4- Amendment of claim 25, currently reads as "25. (New) A pharmaceutical 
composition consisting essentially of glycophosphopeptical for oral 
administration for the treatment of allergy and asthma in dosage and duration 
which is effective to.... etc"; may I kindly request separation of the use of 
glycophosphopeptical in the treatment of allergy from its use in the treatment 
of asthma. Discussion of the use in the treatment of allergy are part of the 
response to Office Action dated 

Detailed response will follow. 

Thank you for considering my appeal. 



Date: October 10, 2006 
Total number of pages : tJ-t- 
Annexes will be sent by mail 
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Nida Nasif 



Application/Control No.: 09/944,564 Page 1 Examiner: Patrick T. Lewis 

t^ pp Board of Appeal and Interferaace 

Inventor: NidaNassief Dum vv 

Notice of Appeal from the Examiner to the Board of Appeal and Interferences 
Submitted in Response to Office Action dated 07/11/2006 (Final Rejection) 

Date: October 10, 2006 

Dear Sir: 

Please fid following detailed response: 

Rejection of Record Set Forth in the Office Action Dated November 21,2005 

In this Office Action the Examiner have rejected claim 25 - 27 of my patent application number 
09/944,564. Currently I am defending claim 25 that reads as follows: 

25 (New) A pharmaceutical composition consisting essentially of glycophosphopeptical for oral 
administration for the treatment of allergy and asthma in dosage and duration which is effective 
to: 

i- Switch-off the airway eosinophilic inflammation. 

ii- Reduce mucus secretion. 

iii- Reduce symptom score significantly. 

iv- Restore airway patency as measured by Pulmonary Function Test. 
The cause of rejection 

From the above identified Office Action pages 3 - 4: 

7 Claims 25-27 are rejected under 35 U. S. C. 102(b) as being anticipated by Sanchez Palacios 
A. et. al. Allergol Immunopathos (Madr) (1992), Vol 20 (1), pages 35-39 (Sanchez). 

Sanchez discloses the use of Immunoferon (AM3) in the treatment of childhood infectious 
respiratory pathology. To assess the immunoclinical effectiveness of a biologic response 
glycophosphopeptide (AM3) was administered to 20 ^en^c 
bronchitis. The children received 2 envelops (lgm) daily for 4 months. The clinical and 
tounological parameters assessed were: cough, dyspnoea, expectoration^ frequency and 
intensity of bronchospasm, time of administration of the symptomatic medicati on and the 
delayed cutaneious cells response by means of the intradermal reaction of 5 antigens. 
Immunoferon reduced the symptoms, the intensity and frequency of the bronchospasm, and the 
symptomatic medication. 

8 Aplicant's argument filed April 12, 2006 has been fully considered but they are not 
pervasive. Applicant's argue that Sanchez is referring to infectious respiratory pathology 
(asthmatic bronchitis) which is not bronchial asthma which is allergic or atopic. 

Applicant's arguments have been considered but are not deemed germane. Sanchez teaches the 
u?e of glycophosphopeptide for treating asthmatic bronchitis. Tt was well known in the art at the 
™ * SJonZ ««ft™tic bronchitis is a condition in which the airways in -e lung are 
obstructed due to bo th persistent asthma and bronchitis. Thus, the patient P^^.^^ 
the method of Sanchez embraces asthma patients and therefore meets the limitation of the 
instantly claimed invention. j 
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Appeal From the Examiner to the Board of Appeal and Interferences 

What is my dispute difference of opinion) with the Examiner in relation to Office Action dated 

07/11/2006 

In this appeal, may I kindly request the Board of Appeal to consider the following two requests: 

First: I am still arguing that asthma and asthmatic bronchitis are two separate unrelated diseases 
and that my claim rejection was brought up by confusion in the name between the old term ot 
asthmatic bronchitis and asthma. Accordingly the use of glycophosphopeptical in the treatment 
of asthma in mv patent is novel and kindly rean^tinp its allowance. 

Second: Claim 25 reads as "A pharmaceutical composition consisting essentially ^ of 
glycophosphopeptical for oral adniinistration for the treatment of allergy and asthma ....etc , 1 
am arguing that the pharmaceutical composition for the treatment of "allergy as a group of 
diseases referred to separately in the patent application, under description of the invention with 
enabelment and previous clarification in my reply to the Office Action filed on Aug 2004 with 
X-ray films clarifying its unique outcome of early clinical testing , and will be detailed later 
have been forgotten and overload. Mav I kindly r e q u est t he allowance of this claimed 
invention. 

In this reply, references to the standard teaching of medical textbooks are made for detailed 
description of asthmatic bronchitis. Selected chapters are photocopied, and the relevant 
paragraphs are underlined in order to clarify the source of confusion in the name, the 
differentiating clinical features, and the correlation between asthmatic bronchitis and asthma. I 
am trying to keep the text minimal, but excuse me for placing some paragraphs and sentences ot 
secondary importance to keep the continuity of the reply. 

Asthma is currently an international enigma with increasing incidence and uncontrolled patients. 
According to medical reports released during 2006 from the "Global Initiative Of Asthma that 
will be included in the mail copy of this Response and Appeal. 



Detailed Appeal / First 

Claim 25 in relation to "A pharmaceutical composition consisting essentially of 
glycophosphopeptical for oral administration for the treatment of asthma" 

My argument filed April 12, 2006 was that the Sanchez had excluded cases of asthma in patients 
selection as described in page 36 column 1 of the article as follows: 

"MATERIAL Y METODOS 

Pacientes. Se seleccionaron 40 ninos no atopicos con clinica re.s pirotoria infecciosa de 
bronquuitis espastica y/o asmatica con pruebas cutaneas a neumoaUergenos negative e lgn. 
total normal. 



Application/Control No.: 09/944,564 Page 3 Examiner: Patrick T. Lewis 

Inventor: Nida Nassief Board of Appeal and Interferance 



May I add to my argument filed April 12, 2006 that referring to the title of the article by 
Sanchez which reads as " Valoracion clinica immunologica de un modificador de la respuesta 
biologica, AM3, en el tratamiento de la patologia respiratoria infectiosa infantile", this 
description fits the condition of asthmatic bronchitis "bronchiolitis" as will follow, but not 
asthma. 

In the Examiners Office Action dated 07/1 1/2006, page 4, line 7, he have the following comment 
"It was well known in the art at the time of the invention that asthmatic bronchitis is a condition 
in which the airways in the lungs are obstructed due to both persistent asthma and bronchitis." 
My reply is that "The term bronchiolitis was first used by Engle and Newns in 1940, 
bronchiolitis appears to have been born from a long lineage of confusing sobriquets, including 
"asthmatic bronchitis." As will be described below under the title "Bronchiolitis" page 5 of this 
report. Therefore at the time of filing my invention it was well known that asthma and asthmatic 
bronchitis are two separate diseases. 

Most important, to support my argument further, I am submitting new evidence from the 
standard teaching of medical textbooks that clarifies the point that asthma previously was used to 
indicate "shortness of breath" as in the case of the term "cardiac asthma" that is used to denote 
shortness of breath in heart failure (Annex II). Furthermore the correlation between asthma and 
asthmatic bronchitis; selected from the textbook of Principles and Practice of Infectious Diseases 
2005 (Annex HQ, asthmatic bronchitis is currently named bronchiolitis. The term bronchiolitis 
was first used by Engle and Newns in 1940 for the lower respiratory tract disease observed m 
young infants. The term bronchiolitis appears to have bee n born fro m a lo n g lineage of confusing 
sobriquets, including "acute catarrhal bronchitis," "interstitial bronchopneumonia/' "spastic 
bronchopneumonia," "capillary or obstructive bronchiolitis ," and "asthmatic bronchitis And 
that " We are dealing with two senarate disea ses that mav coexist in an infant, and that children 
with bronchiolitis in infancy have no increased risk of asthma by the time they reach 
adolescence." This will be detailed further in the following text. May I kindly request 
consideration of this new evidence and other reference in the text and allow my claimed 
invention. 

Confusing medical terms using asthma 

The term asthma, historically, is used to designate any disease characterized by "asthma-like 
symptoms", in patients complaining of dyspnoea, wheeze, cough and sputum. Those diseases are 
unrelated to the disease entity of current asthma; examples are 1- "cardiac asthma and 1- 
"asthmatic bronchitis". 

1- Cardiac Asthma 

The clinical manifestations of heart failure includes respiratory disturbances as dyspnoea and 
paroxysmal nocturnal dyspnoea; this term refers to attacks of sever shortness of breath and 
coughing that generally occur at night. Cardiac asthma is closely related to paroxysmal nocturnal 
dyspnoea and nocturnal cough and is characterized by wheezing secondary to bronchospasm- 
most prominent at night. 



Application/Control No. : 09/944,564 Page 4 Examiner: Patrick T. Lewis 

Inventor: Nida Nassief Board of Appeal and Interferance 



Annex II - Part VIII Disorders of the Cardiovascular System: page 1370. HARRISON'S 
PRINCIPLES OF INTERNAL MEDICINE. 16 th Edition (2005) Mc Graw-Hill 

2- Bronchiolitis (Asthmatic Bronchitis) 

Exact definition of asthmatic bronchitis is available from a textbook of "Principles and Practice 
of Infectious Diseases" , selected paragraphs follows indicates- mat we are dealing with two 
separate diseases that mav coexist in an infant The following statements contitute a reply to the 
point raised by the examiner- 
Page 812, coloumn 2: "Bronchiolitis is an acute viral lower respiratory tract illness that occurs 
during the first 2 years of life. The illness also has bee n called "wheezv bronchitis" and 
"asthmatic bronchitis". Whatever term is applied, the syndrome is caused primarily by 
viral infections. The characteristic clinical manifestations include an acute onset of 
wheezing and hyperinflation, most commonly associated with cough, rhinorrhea, tachypnoea 
(increased respiratory rate) and respiratory distress." 

"The term bronchiolitis annears to have been b o rn from a long lineage of confusing 
sobriquets, including "acute catarrhal bronchitis," "interstitial bronchopneumonia, 
"spastic bronchopneumonia," "capillary or obstructive bronchiolitis ," and "asthmatic 
bronchitis." Bronchiolitis, however, did not becom e recognized as a distinct entity until the 
1940s." 

In page 814, coloumn 1 under the term Pathophysiology "The term bronchiolitis was first used 
by Engle and Newns in 1940 for the lower respiratory tract disease observed m young infants 
that tend to be sever and often fatal. The virus initially replicates in the epithelium of Am upper 
respiratory tract, but in the young infant it tend to spread rapidly to the lower tract airways." 

"Inflammatory changes of various severity are observed in most small bronchi and bronchioles. 
The inflammation and edema make the small-lumen airways in infants particularly vulnerable to 
obstruction. Thus, although airflow is impended during both inspiration and expiration, the latter 
is more affected and prolonged." 



In the first column, last paragraph in page 815, under the title of "Pathophysiology": "Clarifying 
the relationship between bronchiolitis and subsequent asthma is complicated by confusion about 

the Pathophysiology of asthma itself .Nevertheless, "The association between 

bronchiolitis and asthma is not straightforward. Several investigatorshave demonstrated 
that children with bronchiolitis in infancy have no increased risk for asthma or abnormal 
pulmonary function by the time they reach early adolescence. 

In the first column of page 816 under the title "Diagnosis" and its continuation in the second 
column in the same page: "The diagnosis of bronchiolitis is made most frequently on the basis of 
the characteristic clinical and epidemiological findings. However considerable confusions exist 
over the exact definition of bronchiolitis. A variety of entities may cause a similar picture ot 
dyspnoea and wheezing in the infant. Asthma is not easily differentiated, particularly if it is the 
infant's first episode. Furthermore the two diseases may be combined." 

Annex HI. Caroline Breese Hall and John T. McBride. Bronchiolitis. Chapter 60: 8J2-819. 
PRINCIPLES AND PRACTICE OF INFECTIOUS DISEASES. Sixth Edition 2005. Elsevier 
Churchill Livingstone. 
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Asthma - selected paragraphs related to my invention 

The problem is related to the diseases manifested clinically by the triad of cough dyspnoea and 
wheeze. 

Definition: Asthma is defined as a chronic inflammatory disease of the airways of any age. The 
symptoms of asthma consist of a triad of dyspnoea (shortness of breath), cough, and wheezing 
(respiration becomes audibly harsh and expiration becomes prolonged). The end of an episode is 
frequently marked by a cough that produces thick stringy mucus, when examined 
microscopically, often shows eosinophils (PI 5 11) . Asthma is an episodic disease, with acute 
exacerbations interspaced with symptom-free periods. Typically most attacks are lasting minutes 
to hours spontaneously or after treatment (PI 508). The eosinophil appears to play an important 
part in the infiltrative component (PI 509). 

Stimuli that incite asthma fprovoke acute episode) can be grouped into seven major categories 
(P1509) : 

• Allergens in allergic asthma (25-35% of all cases, young age up to 30 years) is dependant 
on an IgE response controlled by T and B lymphocytes and activated by interaction of 
antigen with mast cell-bound IgE molecule, mostly inhaled antigens (as pollens, dust, 
dust mite, cat dander, grasses . . . ect). 

• pharmacologic, 

• environmental, 

• occupational, 

• infectious: respirator y infections are the most common of the stimuli that evoke acute 
exacerbation of asthma. 

• exercise-related, and 

• emotional 

Differential Diagnosis of asthma (P 1 5 1 1 ) 

The differentiation of asthma from other diseases associated with dyspnoea and wheezing is 
usually not difficult, particularly if the patient is seen during an acute episode. The physical 
findings, symptoms and the history of periodic attacks are quite characteristic. A personal and 
family history of allergic diseases such as eczema, rhinitis, or urticaria is valuable contributory 
evidence. An extremely common feature of asthma is nocturnal a wakening with dyspnoea that 
its absence raises doubt about the diagnosis. 

Upper airway obstruction by tumor or laryngeal edema can occasionally be confused with 
asthma. Asthma-like symptoms have been described in patients with glottic dysfunction, 
endobronchial disease as foreign body, heart (left ventricular) failure, carcinoid tumor, and 
chronic bronchitis ....etc. In chronic bronchitis there are no true symptom-free periods, and one 
can usually obtain a history of chronic cough and sputum production as a background on which 
acute attacks of wheezing are superimposed. 

Annex I- McFadden Jr. E. R. Asthma. Section 2; Diseases of the Respiratory System: pages 
1508-1512. HARRISON'S PRINCIPLES OF INTERNAL MEDICINE. 16 th Edition (2005): 
1508-1516. Mc Graw-Hill. 
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Detailed Appeal / Second 

Claim 25 in relation to "A pharmaceutical composition consisting essentially of 
glycophosphopeptical for oral administration for the treatment of allergy" 

Claim 25 reads as "A pharmaceutical composition consisting essentially ^ of 
glycbphbsphopeptical fdr oral adrninistration for the treatment of- allergy and asthma . ...etc", I 
am arguing that the pharmaceutical composition for the treatment of "allergy" as a group of 
diseases referred to separately in the patent application, under description of the invention, with 
enabelment and previous clarification in my reply to the Office Action filed on Aug 2004 with 
X-ray films clarifying its unique outcome of early clinical testing , and will be detailed later, 
have been forgotten and overlooked. Mav I kindly request the allowance of this claimed 
invention. 

Please find my Reply filed Aug 2004, particularly page 2B last paragraph "Current allergic 
rhinitis medications till page 6B. 

I will also include in the mail copy of this Response and Appeal additional updated references 
related to the same subject. 

Other points raised by the Examiner in this Office Action 
Election/Restriction 

1 . Applicant's election with traverse Group I in the reply filed on Aug 4, 2004 is acknowledged. 

2. Claims 28-34 are withdrawn as being withdrawn to a non elected invention: 
Reply: Agree 

Information Disclosure Statement 

3. The listing or citing of references in applicant's response is not a proper information 
disclosure statement. 

Applicant's Response Dated April 12, 2006 

4 Claims 25-34 are pending. Claims 28-34 are withdrawn from further consideration as being 
drawn on nonelected invention. An action on the merit of claims 25-27 is considered herein 
below. 

5 The rejection of claims 25-27 under 35 U. S. C. 102(b) as being anticipated by Sanchez 
Palacios A. et. Al. is maintained for the reasons of record as set forth in the Office Action dated 
November 21, 2005. 



Thank you for your consideration 
The Inventor 
Nida Nassief 

END OF REPORT 
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Valoracion clinica inmunologica de un modificador 
de larespuesta biologica, AM3, en el tratamiento 
de la patologia respiratoria infecciosa infantil %\ 

A. Sanchez Palacios, J. A. Garcia Marrero y F. Schamann A. T. 

Servicio de Alergologia. Hospital Insular. Las Palmas. 
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SUMMARY 



To assess the immunociinical effectiveness of a bio- 
logical response immunomodulator, we used AM3 
(glycophosphopeptidic), a glucornannan polysacchari- 
de extracted from the cell wall of a strain of Candida 
uti/is, in 20 children wit h asthmatic bronchitis. They re- 
| ceived 2 envelopes (1 g) daily for 4 months. " 

The results were compared with a control group of 20 
Untreated children with the same pathology. The following 
clinical and immunological parameters were assessed in 
all of them: cough, dyspnea, expectoration, frequency 
and intensity of the bronchospasm, time of administra- 
tion of the symptomatic medication, and the delayed 
cutaneous ceils response by means of the intradermo- 
reaction of 5 antigens (Trichophyton!, Candida albicans, 
tuberculin, E. co//and bacterial antigens). 

In the treated group, the immunoferon (AM3) redu- 
^ced the symptoms, the intensity and frequency of the 
bronchospasm, and the symptomatic medication (ta- 
ble I, Hand III). 

In basal conditions, the 40 children presented a sta- 
te of 75% anergy; after 4 months of treatment, the 
treated group experienced a 45% decrease in their 
anergic situation, variation which was statistically sig- 
nificant when compared with the control group. 

In our 20 treated patients, AM3 behaved . like and 
immunostimulant, improving the clinical situation and 
progress in patient s with infectious respiratory diso r- 
ders. We consider that the immunoferon constitutes a 
coadjuvant therapy to bacteria! immunotherapy. 



Key words: AM3. Biological response in children. Im- 
munoferon in bronchial asthma. 

Allergol. et ImmunopathoL, 20, 1 (35-39), 1992. 



INTRODUCCION 



La presencia de un agente extrano en un organis- 
mo vivo superior va a dar lugar a una respuesta biolo- 



gica frente a la agresion, cuyo fin inmediato es la eli- 
. rninacion del mismo. 

Esta respuesta defensive global suele comenzar 
con la puesia en marcha de mecanismos inespecffi- 
cos que forman parte de la respuesta inflamaioria y 
natural, ya que las dos se interrelacionan frecuente- 
mente para concluir a menudo con una respuesta 
especffica (inmune). Los aspectos cualitativos y 
cuantitativos de esta respuesta biologica dependen 
no solamente de la capacidad intrinseca del hues- 
ped para responder, sino tambien de aspectos del 
agente agresor. 

Los modificadores de la respuesta biologica (MRB) 
han sido definidos como aquellos agentes capaces 
de mcdificar las reiaciones entre un tumor y su hues- 
ped, mediante la manipulacion de la respuesta biolo- 
gica de este hacia las celulas tumorales, consiguien- 
do resultados terapeuticos efectivos (1). 

En patologia oncologica e infecciosa los MRB pue- 
den realizar sus acciones activando, amplificando o 
resiaurando la reactividad de los mecanismos efecto- 
res defensivos o bien inhibiendo a los mecanismos 
supresores que iniervienen negativamente, con la re- 
sistencia efectora defensiva del huesped. 

El AM3 glicofosfopeptical es un polisacarido gluco- 
manano extratdo de ia pared celular de una cepa de 
Candida utilis por un proceso fermentativo y absorbi- 
do en una matriz inorganica de fosfato y sulfato calci- 
cos. 

Inmunoferon es un modificador de la respuesta bio- 
logica con actividad restauradora inmunohematopo- 
yetica sobre los sistemas de inmunidad natural en 
huespedes mielo y/o inmunocomprometidos. 

En ensayos de farmacoiogia experimental inmuno- 
feron ha demostrado recuperar la actividad citotoxica 
y antitumoral de celulas NK y macrofagos en anima- 
les inmunodeprimidos por ciclofosfamida y en anima- 
les de baja respuesta natural (15). Movilizan celulas 
efectoras de la respuesta natural inespecifica a focos 
inflamatorios no inmunogenicas (4). Incrementa la ac- 
tividad fagocitaria y bactericida de macrofagos 
peritoneales y esplenicos frente a diversos agentes 
patogenos (5). 

Bajo el punto de vista de la patologia infecciosa, el 
interferon aumenta la resistencia frente a la infeccion 
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provocada por diferentes patogenos, incrementando la 
actividad bactericida y fagocitaria dei macrofago (6, 7), 
mejora la respuesta terapeutica a los antibioticos en 
modelos experimentales de infeccion provoca- 
da (13). 

El AM3 en tuberculosis pulmonar ha mejorado ciini- 
camente bajo el punto de vista bacteriologico y radio- 
logico en. 40 pacientes hospitaiizados (3). En-bronco- 
patias cronicas e .infecciones. ,ORL ha mejorado la 
evolucion clfnica reduciendo las recidivas (9, 12). En 
las profilaxis de infecciones respiraiorias recidivantes, 
asociado a vacunoterapia, redujo significaiivamente 
la incidencia y durscion de las crisis, ia necesidad de 
instaurar. antibioticos. y ei absentismo laboral por ep- 
fermedad (1). 

Ei motiv o del presente trabajo ha .sido valorar la 
respuesta clfnica inmunolopica con AM3 en ninos corr 
patologia intecciosa respiratoria. 



Tabla I 

Media de la intensidad de los sfntomas tos, disnea 
y expectoracion en condiciones basales 
y a los 4 meses 







Basa! 






4 meses 




■Jos 


Disnea 


Expect. 


■Tos 


Disnea Expect. 


GM3 

G3 


3,1 
2,9 


3,8 
3,9 


2,9 
3,8 


1,9 
2,8 


2,1 1 
3 3,5 



se establece el «score», suma de los diametros -me- 
dios de todas las reacciones positives. Usando estos 
scores los 40 pacientes se clasificaron en 3 grupos: 

1, anergicos cuando los scores eran. menor de 11 mrn; 

2, hipoergicos cuando eran menor de 16 mm, y 3, nor- 
maies cuando la respuesta era mayor o igual a 16 mm. 



MATERIAL Y METODOS 

Pacientes. Se seleccionaron 40 nino s no atopicos 
con clinica resoiratoria intecciosa de bronquitis es- 
pastica y/o asmatica con prueba s cutaneas a neumo- 
alergenos neqativ as e IgE total normal.. 
. Se dividieron en 2 grupos para el esiudio doble cie- 
go de 20 cada uno. Grupo AM3, activo con iratamien- 
to sintomatico mas inmunoferon sin inmunoterapia 
bacteriana". Grupo B ( control sin inmunoferon con tra- 
tamiento sintomatico. 

Posoiog/a: Al grupo A se le administro 2 sobres 
diarios durante 4 meses (1 gramo diario de glicofosfo- 
pepticai). 

Valoracion clfnica. Todos los pacientes acudian a 
nuestra unidad en re gimen ambulatorio. En la primera 
visita, y a los 4 meses, se valoraban los siguientes 
parametros clmicos: tratamiento sintomatico (antibio- 
ticos, broncodilatadores, antitusivos y mucoliticos) y 
sfntomas (tos, expectoracion y disnea), valorandose 
de 1 a 4segun criterio: 1, ausente; 2, leve; 3, severo, 
y 4, muy severo. Broncospasmo: en frecuencia en 4 
meses e intensidad segun criterio: 1, ninguno; 2, re- 
versible con medicacion oral; 3, reversible con este- 
roides inyectables, y 4, reversible con ingreso en ur- 
gencias. Efectos secundarios. 

Valoracion inmunoiogica. Mediante pruebas intra- 
dermicas para valorar la respuesta cutanea celular si- 
guiendo el metodo clasico con una sdlucion esteril de 
0,1 ml de cada panel de 5 anttgenos con control saii- 
no negativo. Los antigenos y diluciones recomend a- 
das estandar han sido las de DTH (14). incl uyeTTlos 
siguientes antigenos; Trichophyton (Dermatophyti n 
«0»1000 PNU/ml, Hollisteer-Stier, USA ); Tuberculin 
(PPD RT23, 5TU/0,1 ml Cheminova, Espanic); t. coti, 
1.106/ml, Abello and antigeno bacteriano (vacuna 
bacteriana 750.1 06/ml Abello). 

La respuesta cutanea celular se valoraba a las 48 
horas midiendo la induracion (media de los valores 
de los diametros perpendiculares). 

Una reaccion se consideraba positiva cuando la me- 
dia de los diametros fue de = 4 mm. A parti r de estos 



RESULTADOS 

La edad. media de nuestros pacientes fue de 3 
anos y 7 meses, . con un rango de 2-7 anos. El tiempo 
de evolucion de la enfermedad fue de 2 anos y 4 me- 
ses y la distribucion por sexos 11 ninas y 29 varones 
(36/72%). Por grupos AM3 (edad, 3,6; rango, 2-7; se- 
xo, 6 h/14 v). GB (edad, 3,9; rango, 2-6; sexo, 5 h/ 
15 v). 

En la Tabla I vienen expresados la media de la in- 
tensidad de los sintomas tos, expectoracion y disnea; 
en los grupos GM3 y GB en condiciones basales y a 
los 4 meses. Como puede observarse, la intensidad 
de los 3 sfntomas es menor a los 4 meses en el gru- 
po tratado con inmunoferon. 

En la Tabla II vienen expresadas la frecuencia e in- 
tensidad del broncospasmo como la media del nume- 
ro de crisis de todos los pacientes en condiciones ba- 
sales y a los 4 meses. Ei grupo GM3 presento una 
disminucion en intensidad y frecuencia de las crisis 
con respecto al B, con una p < 0,001 . 

En la Tabla III vienen refiejados e! nurnero de dias 
con tratamiento antibioticos, mucoliticos y antitusfge- 
nos a lo largo de los 4 meses y la media del nurnero 
de dias por pacientes. En el grupo AM3 el consumo 
de antibioticos mucoliticos y antitusigeno fue menor 
que el B, con una p < 0,001 . 



Tabia II ^ 

Media de la frecuencia e intensidad del broncospasmo 



Basai 



4 meses 



Grupos 



AM3 
B 



N.° bron- , N.° bron- , n+Qne 

cospasmo Intens " cospasmo !ntens * 



12 
11.8 



3,1 
3,4 



6,2 
12 



2,1 p-0,001 
3 pNS 
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Tabla lit 



Tiempo de administracibn de la medicacibn sintomatica 





AM3 


Basal 


Tratamiento 


Totai dias 


Dias/ 
paciente 
x ± DS 


Total dias 


Dias/ 
paciente 
-■x + DS .'. 


Antibioticos .... 
Mucoh'ticos .... 
Antitusfgenos . 


110 
530 
80 


8 ±2,1 
10±2,5 
740 i 2,5 


220 
890 
200 


21 ± 2,07 
40 ± 3,8 
13±3 t 2 



En e! grupo de los 20 pacientes tratados con inmu- 
noferon AM3 no observamos efectos secundarios con 
la medicacion a lo iargo de los 4 meses. En las Ta- 
bles IV y V se expresan los resuitados de la respues- 
ta cutanea ceiular y se pueden observar como en 
condiciones basales ambos grupos AM3 y B tisnen 
una respuesta celuiar similar, preseniando anergia, 
es decir. una suma de scores menor de 11 mm en 16 
pacientes y 14 para ambos grupos, io que representa 
el 75% del total, En un estadio hipoergicc aparecen e! 
25% restante, no existiendo una respuesta cutanea 
celufar en ninguno de elios. 

Tras el tratamiento con inmunoferon en e! grupo 
AM3, al cabo de 3 meses se modifica la respuesta 
cutanea celuiar, disminuyendo en 9 pacientes ei esta- 
dio de anergia del 80 al 35%. Este hecho no ocurre 
con el grupo control B, en ei cua! !a respuesta no se. 
modifica con una p no significative. 

En la Figura 1 se expresan estos resuitados en el 
eje de abscisas, se expresan el numero de pacientes 
y en la ordenada los milfmetros de la respuesta cuta- 
nea para ambos grupos; en condiciones basales los 
2 grupos son homogeneos y a los 3 meses las 2 line- 
as en sus valores se cruzan, expresando la disminu- 
cion de la anergia en e! grupo tratado con inmunofe- 
ron, siendo la diferencia significativa con respecto a 
su situacion basal p < 0,33. 

Ninguno de los 20 pacientes tratados con 1 gramo 
de glicofosfopepticai durante los 4 meses tuvieron 
efectos secundarios y las cifras de calcemia no se 
modificaron. 



DISCUSION 

La torpida evolucion que presentan muchos nihos 
afectos de patologfa infecciosa respiratoria, sean o 



Tabla IV 



Respuesta cutanea ceiular (RCC) 
en condiciones basales 



RCC 


AM3 
N.° de pacientes 


GB 

N.° de pacientes 


Anergia < 11 mm 

Hipoergicos < 16 mm .. 
Normales > 16 mm 


16(80%) 
4 (20%) 
0 


14 (70%) 
6 (30%) 
0 



Tabla V 

Respuesta celuiar cutanea a los 4 meses de tratamiento 



Respuestas AM3 GB 

Anergia < 11 mm 7 (35%) * 16 (80%) 

Hipoergicas < 16 mm '.. 13 (65%) 4 (20%) 

* Normales'. 2 1-6 mm 0 . .0 



no atopicos, ia achacamos a una falta de inmunoesti- 
mulacion especffica o inespecifica y del tratamiento 
sjnjornatico, - .fundamental mente ia ausencia.de _anti- 
bioteYapia. 

La existencia.de un foco infeccioso rinosinusai en 
el curso de un asma bronquia! y/o bronquitis asmati- 
ca empeora, desencadena o cronifica dicho proceso, 
de aht la importancia de utiiizar los antibioticos tdo- 
neos y la inmunoestimuiacion (10, 11, 14). 

E! AM3" (glicofosfopepticai) se comporta como un 
inmunomodulador de la respuesta biologica segun 
trabajos pubiicados sobre farmacologia experimental 
y clinica. 

Muchos ninos tienen alteraciones cualitaiivas y/o 
cuantitativa's de la inmunidad humoral y celuiar en la 
respuesta biologica defensiva global. La disminucion 
del sistema IgA secretor en el arbol respiratorio expli- 
carfa (as reagudizaciones infecciosas respiratorias. 

En nuestros 20 ninos tratados se demuestra una 
mejoria clfhica e inmunologica. tras los 3 meses con 
el AM3. La intensldad de los sintomas tos, expectora- 
cion y disnea disminuye, asi como la frecuencia e in- 
tensidad del broncospasmo. La medicacion sintomati- 
ca, sobre todo antibioticos y antitusfgenos, fue mejor 
que en el grupo control. 

Para la valoracion de la respuesta de hipersensibi- 
lidad cutanea retardada hemos utiiizado la tecnica 
clasica de intradermorreacciones a una batena de 5 
antigenos; esta fue empleada siguiendo ias recomen- 
daciones vigentes para su aplicacion e interpretacion 
de forma estandarizada (2). Desechamos ei Multitest 
CM1 (Institute Merienx, Lyon, Francia), porque traba- 
jos previos demuestran que la tecnica clasica de in- 
tradermorreacciones tiene una sensibilidad superior 
al Multitest en la deteccion de anergia en la poblacion 



3 ffO 




SASAL ■ 3 MtSES 

Fig. 1. — Evolucibn de la respuesta cutanea ceiular en 3 me- 
ses con y sin AM3. 
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inrnunodeprimida y ademas reune todos ios criterios 
que requiere una bateria de antigenos para medir la 
respuesta de hipersensibilidad cutanea retardada (6). 



RESUMEN 

. EI-AM3 (glicofosfopeptical). es un polisacarido glu- 
comanano extrafdo de la pared celuiar de una cepa 
de Candida utilis. Los ensayos de farmacologla expe- 
rimental y clinica han demostrado que el inmunoferon 
recupera la actividad citotoxica antitumorai, de celu- 
las NK y macrofagos, moviliza celuias-efectoras de la 
respuesta naturaf inespeciftca a focos inflamatorios 
no inmunogenicos, incrementa la actividad bacterici- 
da, favorece la respuesta proliferative i en algunas 
formas de inmunocornpromiso inducido por citostati- 
cos. Bajo el punto de vista cilnico en tuberculosis pul- 
monar, broncopatfas cronicas infecciosas ORL, her- 
pes simple cutanecmucoso y en ia prorilaxis de infec- 
ciones respiratorias ha mejorado la evolucion cifnica 
en intensidad y recidivas, con reduccion del trata- 
miento sintcmatico. 

E! proposito de nuestro trabajo ha sido valorar la 
eficacia clinica inmunoloaic a de 20 pacientes afectos 
de bronquitis asmatica, RecTbieron 1 gramo diario de 
glicofosfopeptical durante 4 meses. Los resultados se 
compararon con un grupo control de 20 ninos no tra- 
tados con AM3- con la misma patologia. En -todos 
ellos se valoraron Ios siguientes parametros clmicos 
e inmunologicos: tos, disnea, expectoracion, frecuen- 
cia e intensidad del broncospasmo, tiempo de ad'mi- 
nistracion de la medicacion sintomatica y la respues- 
ta cutaneo celuiar retardada mediante la intradermo- 
rreaccion de 5 antigenos (trichophyton, Candida 
albicans, Tuberculin, E. coliy antigenos bacterianos). 

El inmunoferon (AM3) consigue en el grupo tratado 
una disminucion de los smtomas, de la intensidad y 
frecuencia del broncospasmo y de la medicacion sin- 
tomatica. Modified la respuesta cutanea celuiar en 9 
pacientes que se encontraban en una situacion de 
anergia, lo que representa un cambio inmunologico 
celuiar en un 45% de los pacientes tratados. Este he- 
cho no ocurre con el grupo control, siendo la diferen- 
cia estadisticamente significativa. Pensamos que el 
AM3 constituye un tratamiento coadyuvante de la in- 
muhoterapia bacteriana. 

La torpida evolucion presentada.por algunos ninos 
con patologia respiratoria infecciosa con o sin atopia 
la achacamos a la falta de una inmunoestimuiacion. 

Con el proposito de valorar la eficacia clinica inmu- 
nologica de un inmunomodulador de la respuesta bio- 
logica utiiizamos e! AM3 {glicofosfopeptical), que es 
un polisacarido glucomanano extrafdo de la pared ce- 
luiar de una cepa de Candida utilis en 20 ninos afec- 
tos de bronquitis asmatica. Recibimos 2 sobres dia- 
ries (1 g) durante 4 meses. 

Los resultados se compararon con un grupo control 
de 20 ninos con la misma patologia no tratados. En. 
todos ellos se valoraron los siguientes parametros cif- 
nicos e inmunologicos: tos, disnea, expectoracion, 
frecuencia e intensidad del broncospasmo, tiempo de 



administracion de la medicacion sintomatica y la res- 
puesta cutaneo celuiar retardada mediante la intra- 
dermorreaccion de 5 antigenos (Trichophyton, Can- 
dida albicans, Tuberculin, E. coli y antigenos bacteri- 
mus). 

El inmunoferon (AM3) consigue en el grupo tratado 
una disminucion de los smtomas, de la intensidad y 
frecuencia del broncospasmo y de la medicacion sin-;-... 
tomatica (Tablas I, II y III). v. . 

En condiciones basales los 40 ninos presehtaron / 
un estado de anergia en el 75%; a los 4 meses de / 
tratamiento el grupo tratado experimento una dismk .j 
nucion de la situacion de anergia en un 45%, siendo \ 
eslavariacion" estadisticamente- significativa con res- 
pecto al grupo control. 

En nuestros 20 pacientes tratados el AM3 se com- 
porta como un inmunoestimulante, mejorando la si- 
tuacion y evolucion clinica en pacient es con patologia 
respiratoria infecciosa. Pensamos Que e! inmunoferon 
constituye un tratamiento coadyuvante de la inmuno - 
teraoia bacteriana. TT~ T ^hv*AJ f 

Palabras clave; AM3. Respuesta biologica en ninos. 
Inmunoferon en bronquitis asmatica. -r * 
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Indications for the therapeutic use of Substance (A): 
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For the treatment of diseases associated with a defect 

in cell mediated immunity 

I - Diseases caused by type I hyper sensitivity, such as: 
1. Asthma. 

2.. Laryngeal oedema (Angioneurotic ). 

3. Allergic Rhinitis. 

4. Allergic Conjunctivitis. 

5 . A topic dermatitis. 

II- Acute & recurrent UTI. 

III- Pelvic inflammatory diseases. 

IV- Viral respiratory tract infections (flue & influenza). - 

V- Other viral infections. 
VT- Cancer therapy. 
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Advantages: 



The following advantages had been noticed, with drug (N) and substance (A) therapy, 
for ASTHMA during clinical trial: 

I- Enables the patient to live a more rather normal life as it 

is capable of 

Meeting most of the goals of asthma therapy mentioned earlier. 
El- Short course of therapy of 30 capsules, or what is equivalent in-total 

during the course. 
IE- The course of treatment can be repeated as needed at intervals. 

IV- Enabling the patient to reduce other conventional anti-asthma therapy 
because they don't need them as they are symptom-free. 

V- Tapering corticosteroids and weaning from it. 

VI- Patient compliance is very good, because this treatment is capable of 
achieving the confidence of the chronically ill patient with some psychological 
element from the disease, ie, suffering continuous use of conventional therapy 
with partial relief of his symptoms. 

VTI- Side effects are few, mild epigastric pain some times occurs with a large 

dose, 

No other side effects were noticed during treatment. 
Complete blood picture shows no abnormalities. 
Blood urea and creatinin were normal during treatment. 
Liver function (total serum bilirubin, SGPT, alkaline. 
Phosphatase) were normal. 
General urine analysis is normal. 

Substance (A) had been used in humans for quite some time with out a noticeable 
toxic or undesirable effects. 

Drug (N) is already present in the market for human use. 

VHI- The results of this therapeutic approach lead to the formation of theory in the 
immunopathogeneses of type I hyper sensitivity namely a selective switching-off 
of the eosinophilic inflamtion by stimulating the function of regulatory 
T Lymphocytes 



ASTHMA 



Definition: 

Asthma is a chronic inflammatory disorder of the airways. This * 
causes recurrent episodes of wheezing, breathlessness, chest tightness and 
cough particularly at night and /or in the early morning. These symptoms are usually 
associated with wide spread but variable airflow limitation, and is at least partly 
reversible either spontaneously or with treatment. 1 

Incidence 

There are between 100 and 1 50 million people in the world, including many children, 
who do not take breathing for granted. For them it can be a life and death struggle 
against recurrent attacks of breathlessness and wheezing caused by asthma. Each year, 
arround 180 000 of these sufferers lose the battle and die of the disease. 2 

PATHOGENESIS OF ASTHMA 

An understanding of the pathogenesis and pathophysiology of this disorder provides 
the opportunity for improved therapeutic intervention. 3 

The pathogenesis of asthma is complex and not fully understood, it involves a 
number of cells, mediators, nerves and vascular leakage that can be activated by 
several different mechanisms, of which exposure to allergens is the most important. 4 
(Fig- 1) 

Numerous hypotheses have been put forth to explain the clinical syndrome of asthma. 
Recently, an appreciation of airway inflammation in asthma has led to reevaluation of 
all the concepts in the pathogenesis. Various in vivo and in vitro experiments suggest 
that, in susceptible host, a T-cell mediated immune response to inhaled 
antigen occur, 3 

The pathological features of asthma have also been investigated in 
patients by means of sputum examinations, bronchoatveolar Lavage 
(BAL) and endobronchial biopsy, all of inflamatory cells. Eosinophils 
in the sputum have been suggested as a marker of asthma. 3 

In patients dying of fatal exacerbation of asthma, microscopical examinations of the 
lungs revealk many changes, the most readily apparent and consistent features of the 
inflammatory cell infiltrate, particularly eosinophils, Lymphocytes and other 
inflammatory cells. 
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Endobronchial biopsy specimens reveal inflammatory cell influx similar to that found 
in postmortem speciems of airways, even when diseases are relatively 
quiscent. 3 



Immediate hypersensitivity reaction refers to a collection of signs and 
symptoms comprising respiratory, cutaneous, cardiovascular, gastrointestinal and 
systemic responses to a variety of pharmacologically active proinflammatory 
substances called mediators. 317 



These reactions require the concerted interactions of 
sensitizing antibodies, specific target cells and mediators/* 
Any one of these can be targeted as a therapeutic weapon* 



Antibodies responsible for immediate hypersensitivity reaction. 

First where described by Prausnitz and Kustner in 1921, 40 years later it was purified 
and called IgE. It is a cytophilic antibody that binds specific surface receptors of 
mast cells. Cross- linking of two IgE antibody molecules results in mast cell 
degranulation. IgE is under complex regulatory control, genetic influences are 
important. 3 

In humans type 1 reaction is mediated by IgE antibodies. The differentiation of 
IgE secreting B cells is highly dependant on the induction of CD4+ 
helper T cells of TH2 type. The first step in the synthesis of IgE is the 
presentation of the antigen (allergene) to precursors of TH2 cells by antigen 
presenting dendritic cells. The newly minted TH2 cell produce a cluster of 
cytokines, including IL-3, IL-4, IL-5 and GM-CSF, of these, DL-4 is absolutely 
essential for turning on the IgE-producing B cell. 5 

Humans T helper (CD4+) cells can be divided into subsets, TH1 and 

TH2, based on the profile of cytokines they produce. This is important in selecting 
effector function.(Fig.2) 

TH1 cell: involved in cytotoxic, inflammatory and delayed type hypersensitivity. 
Interferon-gamma (IFN) has modulatory effect on immune function important in 
transfer of antigenic information to T lymphcytes. 

Reduced IFN at birth is noticined in babies born to families with a history of atopic 
allergic diseases. 7 
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TH2 cell: encourages production of IgE & regulation of allergic response. IL 5 
released by TH2 cells are chemotactic for eosinophils & enhance their release of 
mediators & cytokine. 0 

Cytokines from TH1 cells inhibit the action of TH2 cells & vice versa. 

The cytokine environment determines which T-cell subset is produced from THO 

cells, and therefore which pathway B cells will take. (Fig. 3) 

T cells deficiency is associated with atopy: there is substantial evidence for a role for 
T-cells in both the development & suppression of IgE responses. 
This led to the earlier suggestions that a defect in T-cells, and in particular 
suppressor T-cells could be involved in the etiology of atopy 6 . 

Human mast cells have been demonstrated to synthesize and release a variety of 
cytokines and growth factors, postulated in eosinophil growth, maintenance, 
recruitment, and activation; in IgE synthesis; and in fibrosis. 

The pattern of mast cell cytokine synthesis is similar to TH2 helper T Lymphocytes 
and may be important contributor to allergic inflammation, such as that noted in 
asthma. * 

Eosinophils: these are non- dividing granular cells which arise principally in the 
bone marrow. Eosinophil differentiation, like that of all leukocytes is influenced by 
cytokines 7 , they constitute up to 5% of white blood cells in healthy individuals and 
appear to be used selectively for fighting parasitic infection, they participate in 
hypersensitivity (allergic) reactions 4 . In allergic inflammatory disorders chaemokines 
such as Macrophage chaemoattractant protein (MCP) and eotaxin from macrophages, 
activated leukocytes & endothelial cells bind to receptors in the eosinophils, 
inducing cell migration and activation 4 . 

Extravasation of leucocytes involve : 

1 . In the lumen arigration , rolling, adhesion. 

2. Transmigration across the endothelium (diapedesis) 

3. Migration in interstitial tissues toward a chemotactic stimulus.( robbins P 56: 



Eosinophil Chaemotactic Factors: 

Various factors are released from different cells that has the ability to attract 
eosinophils to migrate to the tissue, these include: 

♦ Mast cell degranulation & basophils release an Eosinophil Chemotactic Factor 
(ECF) , A low - molecular weight peptide ( 300-500 daltons) Also a 
preformed , immunologically releaseable , chemotactic factor (1500-3000 
daltons ) whith specificity for eosinophils 7 
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♦ Similar factors have been identified in the circulation of patients after 
experimental induction of physical urticaria or antigen provoked bronchospasm. 

♦ Other ECF can be generated by the lipoxygenase - dependant pathway 
of arachidonic acid metabolism ? 

♦ Platlet Activating Factor (PAF) is also a potent leukoattractant, 
particularly for eosinophils. 

♦ Rantens 



MANAGEMENT OF ASTHMA 

The principles of management of asthma are based closely on the guidelines for the 
management of asthma produced by the British Thoracic society and also the 
International Consensus Report on the diagnosis and management of asthma (Fig.) 

Expert panel report 2 from the National Asthma Education and prevention program of 

the National Heart, Lung and Blood Institute recommended a step wise approach to 

therapy (tab) (center 99). 

Management consists of: 

A) Environmental control and antigen avoidance. 

B) Immunotherapy or hyposensitization. 

C) Pharmacological agents, that can be divided into: 

1) Quick relief mediation: taken to promote prompt reversal of acute airway 
obstruction and relief of accompanying symptoms by direct relaxation of smooth 
muscle, table (ref current). 

2) Long term control of persistent asthma, also referred to as maintenance, 
controller or preventive medications act primarily to attenuate airway 
inflammation, table (ref. current 99). 



Table 9-5. Selected drugs for obstructive airway diseases. 1 



Drug 


Important Formulations 


Usual Adult Dosage 
(Stable Patient) 


Comments 


BRONCHODILATORS 
Sympathomimetics 
Albuterol (Proventil, 
Ventolin, Volmax) 2 


Metered-dose inhaler (90 
ug/puff; 200 puffs/inhaler) 


1-4 puffs every 4-6 
hours 3 


Preferred formulation in most cases. 
Clinically similar to metaproterenol 
but slightly longer duration of action. 


Nebulized solution (0.5%) 


0.5 mL plus 2.5 mL normal 
saline every 4-6 hours 3 


Administer with powered nebulizer 
or t rarely, by IPPB. 


Unit dose solution 
(0.083%) 


One 3 mL dose every 4-6 
hours 3 


Administer with powered nebulizer. 


Powder (Ventolin Roto- 
caps) (200 ug) 


One 200 ug capsule 
every 4-6 hours 


Requires Rotohaler to inhale. 


Tablets (2 mg. 4 mg) 
Syrup (2 mg/5 mL) 


2-4 mg orally every 6—8 
hours 


An extended-release 4 mg tablet is 
available for use every 12 hours 
(Proventil Repetab). Volmax 
extended-release tablets are avail- 
able in 4 mg and 8 mg strengths. 


Salmeterol (Serevent) 


Metered-dose inhaler (21 
ug/puff; 120 puffs/inhaler) 


2 puffs every 12 hours 


Long-acting agent for maintenance 
therapy of asthma. Should not be 
used for acute relief of symptoms. 
The most expensive p 2 agonist. 


Metaproterenol (Alupent, 
Metaprel) 


Metered-dose inhaler (650 
ug/puff; 200 puffs/inhaler) 


1-4 puffs every 3-4 hours 
(or more frequently) 3 


Preferred formulation in most cases. 


Nebulized solution (5%) 


0.3 mL plus 2.5 mL normal 
saline every 3—4 hours 3 


Administer with powered nebulizer 
or rarely, by IPPB. Also available as 
single-dose vial. 


Unit dose solution (0.4% 
and 0.6%) 


One 2.5 mL dose every 
4-6 hours 3 


Administer with powered nebulizer. 


Syrup (10 mg/5 mL) 


2 tsp orally every 6-8 
hours 


Tremor, nervousness, palpitations 
common. Oral formulation there- 
fore not recommended. 


Tablets (10 mg, 20 mg) 


20 mg orally every 6-8 
hours 


Bitolterol (Tornalate) 2 


Metered-dose inhaler (370 
ug/puff; 300 puffs/inhaler) 


2-3 puffs every 6-8 
hours 3 




Inhalation solution (0.2%) 


1 .25 mL every 6-8 hours 3 




Pirbuterol (Maxair) 2 


Metered-dose inhaler (200 
ug/puff; 300 puffs/inhaler) 


2 puffs every 4-6 hours 3 




Breath-activated metered- 
dose inhaler (200 u.g/puff; 
400 puffs/inhaler) 


2 puffs every 4-6 hours 3 




Terbutaline 2 
(Brethaire) 


Metered-dose inhaler (200 
jig/puff; 300 puffs/inhaler) 


2-3 puffs every 4-6 
hours 3 




(Brethine, Bricanyl) 


Tablets (2.5 mg, 5 mg) 


2.5-5 mg orally 3 times 
daily 


Tremor, nervousness, palpitations 
common, urai Torrnuiauon inereiuie 
not recommended. 




Subcutaneous injection 
(1 mg/mL) 


0.25 mg subcutaneously; 
may be repeated once in 
30 minutes 


Slow onset of action (30 minutes). 
Not limited to p 2 -adrenergic stimu- 
lation. 


Isoetharine (Bronkometer, 
Bronkosol) 


Metered-dose inhaler (340 
ug/puff; 200 puffs/10 mL 
inhaler) 


1-4 puffs every 3-4 
hours 3 
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Table £-5. Selected drugs for obstructive airway diseases. 1 (continued) 



Drug 


Important Formulations 


Usual Adult Dosage 
(Stable Patient) 


Comments 


lenptharine (cont'd) 


Nebulized solution (1%) 


0.5 mL of 1% solution 
plus 1 .5 mL normal saline 
every 2-4 hours 


Adminsiter with powered nebulizer 
or, rarely, by IPPB. 


Isproterenol (isuprel, 
others) 


Metered-dose inhaler (131 
Hg/puff; 200 puffs/10 mL) 


1-3 puffs every 2-4 hours 




Nebulized solution (0.5%; 
1% also available) 


0.5 mL of 0.5% solution 
plus 1.5 mL normal saline 
every 2-4 hours 


Administer with powered nebulizer 
or, rarely, by IPPB 


Epinephrine (many 
brands) 


Metered-dose inhaler (200 
ua/Duffi 


1 or 2 puffs every 2-4 
hours 


Available without prescription. p t 
and a stimulation limit usefulness. 


Subcutaneous injection 
(0.1%; 1:1000) 


0.3-0.5 mL subcuta- 
neously; may be repeated 
once in 30 minutes 


Use with caution in older patients or 
those with tachycardia, hyperten- 
sion, or arrhythmia. No more effec- 
tive than inhaled p 2 agonist. 


Anticholinergics 
Ipratropium bromide 
(Atrovent) 


Metered-dose inhaler (18 
ng/puff; 200 puffs/inhaler) 


2-4 puffs every 6 hours 


More potent than sympathomimetics 
in COPD. Minimal side effects. 


Unit dose inhalation solu- 
tion (0.02%) 


One 2.5 mL dose every 
6-8 hours 




Theophyllines 
Theophylline, oral (many 
brands) 


Sustained-release tablets 
and bead-filled capsules 


200 mg orally every 12 
hours initially; thereafter, 
200-600 mg orally every 
8-12 hours 


Maintenance dose is guided by ser- 
um theophylline level. Therapeutic 
level is 10-20 ng/mL. Absorption 
varies with brand. Formulations are 
also available for administration 
every 24 hours. 


Aminophylline 


intravenous 


Loading dose is 5.6 
mg/kg over 30 minutes 
for a person not using 
oral theophylline; mainte- 
nance dose is 0.7 mg/kg/h 
by constant infusion 
pump — lower if patient 
has liver disease or heart 
failure or is receiving 
erythromycin or 
cimetidine. 


Seldom indicated. Calculate dose 
from lean body mass. Monitor serum 
theophylline level. 


CORTICOSTEROIDS 

Beciomethasone dipropion- 
ate (Beclovent, Vanceril) 


Metered-dose inhaler (42 
u.g/puff; 200 puffs/inhaler) 


2 puffs 4 times daily, or 4 
puffs twice daily 


Rinse mouth with water after use to 
prevent oral candidiasis; use 30 sec- 
onds after inhaled sympathomimetic 
to control cough and airway irritation. 
Spacer devices also helpful to 
prevent oral candidiasis. 


Triamcinolone acetonide 
(Azmacort) 


Metered-dose inhaler with 
spacer (100 jig/puff; 240 
puffs/inhaler) 


2 puffs 4 times daily, or 4 
puffs twice daily 


Cough and wheezing after inha- 
lation are reported to be less than 
after inhalation of beciomethasone. 


Runisolide (AeroBid) 


Metered-dose inhaler (250 
ng/puff; 100 puffs/inhaler) 


2-4 puffs twice daily 


Dosing frequency of twice daily 
offers an advantage. 


Prednisone (several brands) 


Tablets (2.5, 5 f 10, 20, and 
50 mg) 


Acute bronchospasm: 

40-60 mg (1 mg/Kg) 

every 24 hours 
Chronic bronchospasm: 

5-40 mg daily or every 

other day 


Discontinue after 14 days if 


Methylprednisolone sodium 
succinate (several brands) 


Intravenous injection (vials 
of 40, 125, 500, 1000, and 
2000 mg) 


0.5-1 mg/kg every 6 hours 


Clinical response may be delayed 
for several hours. 
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Table 9-5. Selected drugs for obstructive airway diseases. 1 (continued) 



Drug 


Important Formulations 


Usual Adult Dosage 
(Stable Patient) 


Comments 


Hydrocortisone sodium suc- 
cinate (several brands) 


Intravenous injection (100, 
250, 500, and 1000 mg) 


4 mg/kg every 6 hours 


Clinical response may be delayed 
for several hours. 


ANTIMEDIATORS 

Cromolyn sodium (Intal) 


Metered-dose inhaler (800 
ug/puff; 200 puffs/14.2 g 
canister) 


2-4 puffs 4 times daily 


Clinical response may require 2-4 
weeks of treatment. Useful only for 
prophylaxis; younger patients with 
asthma are more likely to benefit. To 
prevent bronchospasm, cromolyn 
may be used 15-30 minutes before 
exercise or exposure to cold air or 
allergens. 


Nebulized solution (20 
mg/2 mL ampule) 


20 mg 4 times daily by 
powered nebulizer 


Nedocromil sodium (Tilade) 


Metered-dose inhaler (1 .75 
mg/puff; 112 puffs/inhaler) 


2 puffs 4 times daily 


Maintenance therapy for asthma. 



'Only drugs available in the United States are listed. 
Preferential effect is on p 2 -adrenergic receptors. 

3 More frequent dosing for acute or severe episodes of bronchoconstriction is acceptable. 



All these schedules of therapy are aiming at meeting the goals of asthma 
therapy. 

Various authors put various goals. In general all of them are aiming at reduction of the 
patient sufferings and enable him to live a rather normal life, while using a single drug 
or a combination of various drugs as needed by the particular patient. 
Although individuals may have specific therapeutic goals, general goals include: 

(1) Optimal control of asthma with the use of the least amount of medications 
possible and minimal side effects. 

(2) Reduction in hospitalization and emergency care visits. 

(3) Prevention of nocturnal symptoms 

(4) Tolerance to physical activity appropriate for the patients age. 

(5) Improvement of pulmonary function. 

(6) Minimization of lost time from school, work, or daily activities (Ref.) 

In a special issue, Allergy, the Journal of the European Academy of Allergy and 
Clinical Immunology (EAACI) defined the goals of asthma management as follows: 
(Allergy Supplement (1995) 27:50) 

1. Enable the patient to enjoy a normal life, comparable to that of a healthy person. 

2. Maintain respiratory function as a close as possible to normal levels. 

3. Prevent cough and dyspnoea at night ensuring a good sleep. 

4. Prevent asthma exacerbation. 

5. Minimize side effects from asthma,. 

6. Reduce mortality. 

Other Criteria to approach long term treatment 

The goals of asthma therapy are to minimize chronic symptoms that impairs normal 
activity (includes exercise), to prevent recurrent exacerbation, to minimize the need 
for emergency department visits or hospitalizations, and to maintain near-normal 
pulmonary function. These goals should be met while providing optimal 
pharmacotherapy with the fewest adverse effects (Ref) 
The drawbacks of this conventional therapy are: 

(1) Frequent dosage, several times/day. 

(2) Side effects are prominent especially with oral drugs. 
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(3) This conventional therapy fails to meet the goals mentioned, as evident from the 
presence of persistent asthma of different grade (mild, moderate, sever) with 
treatment. 

(4) Patient compliance is poor due to the chronicity of the illness and frequent use of 
medication. 

(5) Psychological sufferings. 

(6) Frequent absence from school and work. 

(7) The economic load on the family. 

(8) Disruption of family dynamics. 

(9) Asthma must be regarded as a potentially life- threatening disorder even in 
extremely mild cases. The incidence of mortality is increasing. Keeping in mind the 
huge member of patients involved world wide, it is clear that the problem need an 
urgent action. 

Humanitarian Efforts are Needed to Help the Asthmatics 

The World Health Organization's (WHO) 1997 report indicated an increasing 
prevalence of asthma in the past two decades in both children and young adults 
probably resulted from environment pollution. Asthma together with a chronic 
bronchitis and emphysema kill almost 3 million people globally each year. Asthma 
can be fatal even in young people. The reasons are poorly widerstood. 
Asthma is responsible for at least 2% of health-case costs in affluent population. 
WHO stresses the necessity for developing strategies aimed at reducing the morbidity 
and mortality in a cost-effective way. 

The National Heart Lung and Blood Institute (U.S.A.) and the WHO have 
jointly instigated a global initiative on asthma (GINA) to design and deliver an 
effective asthma management and prevention programmes. 

With this intention we are targeting a novel site in the 
immunolopathologenosis of asthma. 

Clinical trials show that this inventive therapy ha s a long-term effect, therefore 
it will be useful to throw light on the mode of action of drugs used for long term 
control of persistent asthma. 
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Asthma Prophylactics 
Mast cell stablizers 

are safe drugs 

(1) disodium cromoglycate (Intal) spincaps for inhalation nedocromil sodium (Tilade) 
prevent early and late allergic reactions. They work preventively to inhibit 
information and antigen increase in airway hyperactivity- maintenance therapy 
requires 3 or 4 daily doses and it can take as long as 4 weeks for an effect to be 
appreciated. Therapy should be continuos 

(2) ketofiren (zaditen). 
Properties/ Actions 

Is a non-bronchodilator anti-asthmatic drug with marked anti-anaphylactic properties 
and a specific antihistamine effect. 

Laboratory experiments, both in vitro and in vivo, have revealed the following 
properties of zaditen, which may contribute to its anti-asthmatic activity: 

* Inhibition of both the acute bronochoconstrictor response to PAF (Platelet 
Activating Factor) and of PAF-induced airway hyperrespon-siveness. 

* Inhibition of PAF-induced accumulation of eosinophils in the airways. 

* Inhibition of the release of such chemical mediators as histamine and leukotrienes. 

* Antagonism of acute bronchoconstriction due to leukotrienes. 

* Reversal or prevention of experimentally induced isoprenaline tachy-phylaxis. 

In addition, zaditen excerpts powerful and sustained Hi receptor blocking activity 
which can be clearly distinguished from its ant i-anaphy lactic properties. 
3)Corticosteroids: are extremely potent anti-asthma agents. There are severally 

topical formulations delivered by metered dose inhalers. Usual maintenance dose is 

100-200 microgram twice daily, (conns) 

Action of Corticosteroids: 

Corticosteroids such as prednisolon interfere at many points in the immune response, 
i.e. lymphocyte recirculation, inhibit neutrophil adherence to vascular endothelium in 
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an inflammatory and suppression mononcyte macrophage functions such as 
microbicidal activity and response to lymphokines. (Davidson chapter immunologic 
disease). 

Four weeks treatment with recommended dose was associated with significant 
improvement in peak flow, FEV1 & rescue Salbutamol use in asthmatic subjects . but 
was not associated with large reductions in markers of eosinofilic inflamation , 
broncovascular permiability , or mucus hypersecretion . 
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Effect of low- dose Beclonethosone dipropionate on asthma control and airway 
inflamation. ( Fahy- JV; BOUSHEY- HA 

Eur- Respir- J. 1998 June; 

11(6): 1240-7) 
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Abstract: 

A drug (N), present in the market, indicated for diseases unrelated to type 1 
hypersensitivity, was linked with allergy in a novel way, using it in a non-routine indication and 
dosage. The theory was build up during the last 4 years in 3 stages. Stage I: concieving the 
idea of the link between (N) and allergy. Stage II: proving its utility and reduction to practice, 
by a double-blind placebo controlled clinical trial, involving 120 subjects to assess its beneficial 
therapeutic effect in various acute and chronic allergies, depending on symptom scoring and 
chronological events. The treated patients showed marvelous symptomatic improvement and 
possible long-term effect, hence proceeding to stage III in which, a study was designed to 
objectively evaluate the therapeutic effect of (N)- Nine severe chronic asthmatics receiving 
maximal doses of anti-asthma drugs and corticosteroids were treated with (N) administered 
orally according to a schedule of 30 capsules (or what is equivalent) in total, over the whole 
study period, while continuing their previous therapy. Within 3-4 days of starting (N) therapy, 
there was more than 65% improvement in their global self-assessment scoring, enabling the 
patient to discontinue anti-asthma drugs and corticosteroids. Pulmonary function tests revealed 
a clinically significant increase in parameters reflecting obstructive lung disease. Several 
months of follow up showed that the chronically disabled patients came to lead a rather normal 
life with minimal drugs used on need only. There was a tremendous decrease in the quantity of 
sputum and in its easinophil content. 

Such result most likely indicates a selective switching-off of the inflammatory process. 
It is a breakthrough in asthma therapy and might lead to a new approach in the 
immunopathogenesis of asthma and allergy. The response of both atopic and nonatopic 
asthmatic patients to this treatment might give an additional evidence of similarity of both types 
going with Humbert's suggestions. 
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Introduction: 

Type I IgE mediated hypersensitivity of Coombs and Gell, is the basic harmful 
immunologic mechanism in different types of acute and chronic allergies including asthma (28) , 
an extremely common disorder. Five per cent of the population are currently symptomatic, and 
7-10% of children (4,I5) , with great physical and psychological sufferings, high hospitalization 
and death rates (5 ' 7,22) . 

From the immunopathologic point of view, asthma is considered as multifactorial 
disease. It develops on the basis of genetic predisposition and involves characteristic sequence 
of changes in immune fiinctions C38) . The histopathology of both atopic and nonatopic asthma is 
a chronic desquamative eosinophilic bronchitis (5 ' 30,3S) , IgE dependent release of mast cell 
mediators is responsible for extrinsic allergic asthma° 5> . T-cell derived lymphokines are 
intimately involved in the regulation of IgE production 0) and are responsible for immediate and 
late inflammation. A series of cell to cell interactions mediated through various cytokines are 
producing the pathologic features, of the disease 03,18 ' 23 - 26,27,31 * 3 ^. A balance of functionally 
distinct macrophages needs to be maintained to regulate T-cell reactivity in the lung, atopic 
asthma is promoted by dysregulation of T-cell mediated mechanisms m . 

Eosinophils are a key inflammatory cells in asthma, it is pathologically considered as a 
chronic desquamative eosinophilic bronchitis. There is now a very persuasive evidence that 
eosinophils are important inflammatory cells in bronchial mucosal damage and 
hyperresponsiveness°' 8,30) . Inflammation leads to airway obstruction, as a result of oedema, 
broncho-spasm, mucus hypersecretion with changes in the viscoelastic properties 05 ' 2 ^ 2) . 

Humbert, M. provided evidence for similarities in the immunopathogenesis of both 
atopic and nonatopic asthma, which are clinically distinct, both being mediated by IgE 
associated with eosinophilic inflammation IL-4 and EL- 5 are essential mediators in both 
types (39) . 

Various results of inflammation or Factors involved in it, can be addressed as a 
therapeutic goal. The ultimate test for a new drug is therapeutic efficacy in clinical trial (27) . 

The goals of asthma management are ° 8) . 

1 . Enable patients to enjoy normal life, comparable to that of healthy persons. 

2. maintain respiratory function as close as possible to normal levels. 

3. Prevent cough and dyspnoea at night and ensure good sleep. 

4. Prevent asthma exacerbations. 

5. Minimise side effects from asthma medication. 

Preventive and symptomatic pharmacologic therapies in use at the present time are not 
fulfilling the above mentioned criteria, in addition to being short acting° 9) . What is needed is 
a radical change in the way we think about the therapeutics of asthma (5,7 ' 2l,22 * 24 \ 




Research has continued to evolve both for the perfecting single class of drug and for a better 
addressed long-term treatment, although physicians have not disposed of new drugs for over 
30 years. Only with regards to chromones expectations have been disappointing. In fact, the 
absence of an ideal drug determines the use of the drag with the fewest side~effects 07) . 
Leucotriene inhibitors, a group of new drugs are useful in mild to moderate asthma (27,41) . 
Results obtained in stage II and III of this study showed that drug (N) therapy can fulfill most 
of the goals of asthma management mentioned above. Treating cases of severe chronic asthma 
using a schedule of 30 capsules total over 12 months, resulted in : 
65-100% reduction in symptom scoring, 

clinically significant increase in pulmonary function test parameters, 

quantitative and qualitative changes in the sputum with more than 70-90% reduction in 
eosinophil count in the sputum compared to pre-treatment condition. 
The development of this hypothesis occurred in 3 stages: 

Stage I - Being a consultant clinical immunologist, suffering from chronic severe 
allergic rhinitis, asthma and laryngeal oedema, I underwent certain self limiting health problem 
in around October 1993, after which my asthma improved greatly (serial serum samples, nasal 
smears, pulmonary function tests preserved). This incident led me to think of a possible 
theoretical linking of drug (N) with allergy. 

I was eager to convert it into a practical applicable form. I managed with stupendous 
efforts, in sympathy with patient sufferings, to keep this research ongoing and to communicate 
and consults a number of prominent immunologists, locally and abroad finally being enabled to 
hope to bring the innovation (documenting the value of drug (N) in allergy and asthma) to light. 

Stage II - The primary objective of this stage was to determine the usefulness of drug 
(N) therapy in allergy, as a new therapeutic approach or as an alternative in cases resistant to 
traditional therapy. 120 adult subjects of age group (20-68) with various acute and chronic 
type I hypersensitivity were treated with drug (N). In a double blind placebo controlled trial 
after an informed consent into the study. All the subjects were of matched age, sex, type and 
severity of allergic condition. 

Design of the Study 

1. Diseases involved include seasonal allergic rhinitis, allergic conjunctivitis, chronic urticaria, 

asthma and laryngeal oedema, (Table 1). 

2. The duration of treatment, the total dose received and the schedule of therapy were verified 
to find the best method of treating various allergies. 

3. The patients were evaluated daily regarding symptoms severity over the preceding 24 
hours <35) . A global overall evaluation of treatment efficacy was made by the doctor at 
intervals accorded to patients attendance. 

4. The response was recorded according to the onset of a noticeable effect and the degree of 
symptomatic improvement. 




Table 1 : Final global improvement rating of patients in stage II. 
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5. All the patients included were having severe symptoms which are sufficiently troublesome 
to interfere with daily activity or nocturnal sleep. 

The final global improvement rating includes (25) . 

* Markedly improved: almost approaching normal condition. 

* Moderately improved: having mild symptoms. 

* Slightly improved: having frequently troublesome symptoms but not sufficiently 
interfere with daily activity or nocturnal sleep. 

* Unchanged: remain as in the pretreatment condition. 

* Difficult to evaluate: no conclusion could be reached. 

6. Three main symptoms were chosen for each of the conditions studied, they were: 

* In seasonal allergic rhinitis: running nose, frequency of sneezing, nasal obstruction ' 

* Allergic conjunctivitis: redness of the eye, itching, swelling (20) . 

* Chronic urticaria: frequency of recurrence, distribution on the body, severity of 
itching (17) . 

* Asthma: dyspnoea, wheeze, cough° 8) . 

* Laryngeal oedema: fullness in the throat, hoarseness of the voice, inspiratory difficulty. 

The data collected depending mostly on symptomatic improvement and chronological 
events, resulted in arriving at a clear idea of the usefulness of the invention as a practical 
approach in the treatment of these patients. The results of treatment were impressing and 
having immense advantages over the presently available drugs, being orally administered, for 
children aiid adults, simple schedule of treatment, has no sedative effects, no tachycardia or 
tremor, with few side effects mentioned in the manufacturer's leaflet. During drug (N) 
treatment it was possible to stop all other forms of therapy, including steroids. Long term 
prophylactic effect was noticeable. *~" 

In order to get objective evidence of the therapeutic usefulness of drug (N), we 
proceed to Stage HI. 

Stage III - Since August 1995, nine patients with chronic severe asthma (3J8) , all of 
whom were on a maximal dose of bronchodilators and maintenance corticosteroids were 
chosen on account of poor response to conventional treatment, were treated with drug (N), 
and followed up, till now, as convenient for the patient and feasible in our difficult health 
service situation with the blockade. Their demographic data are being shown in Table 2. 
/ Design of study: 

* Day (0): is considered as baseline. The patients were receiving maximal dose of anti- 
asthma drugs and corticosteroids. 

' *Day (1): is the beginning of drug (N) treatment the patients received the 
recommended oral dose in addition to previous therapy. 

* The total amount of drug (N) used is 30 (thirty) capsules, or what is equivalent 
during the whole study period. They were asked to refrain from taking their 
conventional drugs when possible. 

* The study parameters are presented as Absolute numbers to be compared with 
pretreatment assessment. 



* All patients were advised to stop their corticosteroids and anti-asthma drugs where 
possible. 

Assessment Criteria 

1. Symptom scoring: 

a- Symptom triad of dyspnoea, cough and sputum scoring, the maximum score for each is 
3. Scores for dyspnea were assessed as: no dyspnoea (score 0), mild on doing physical 
activity (score 1), moderate at rest (score 2), severe constant annoying dyspnoea (score 3). 
Scores for cough were assessed as. no cough (score 0), mild cough sometimes (score 1) 
moderate frequent annoying cough (score 2), severe constant distressing cough (score 3). 
Scores for sputum were assessed as, no sputum (score 0), small amount expectorated 
with ease (score 1), tenacious moderate amount (score 2), plenty causing severe mucus- 
related symptoms (score 3). 

b- Composite symptom scoring: this is an indication of therapeutic effectiveness in 
improving the patients global assessment^ 5 * 303 . The sum of the score is 39, three is the 
maximum for each symptom, which includes cough frequency, cough severity, ease in 
bringing up sputum, audible wheeze, tachycardid, chest discomfort, nocturnal dyspnoea 
disturbing sleep, ability to go upstairs, ability to talk and laugh, stress incontinence 
caused by the cough, missing days at work, psychological well being, hospitalization rate 
and need for I.V. drugs. 

2. Five patients were able to do serial complete pulmonary function tests (PFT). Using 
Autospiror (Discom 14, Chest Corporation, Tokyo, Japan). P.F.T. before starting drug (N) 
therapy was considered as a base line. Daily when possible during the first week and 
according to patients attendance later on, aiming at finding whether drug (N) is having a 
bronchodilating effect by evaluating the changes in forced expiratory volume 1st second 
(FEV1), peak expiratory flow rate (PEFR) at 25%, 50% and 75% of vital capacity (FEF 
25%, FEF 50%, FEF75%). 

3. Serial microscopical sputum examination for the percentage of eosinophils in relation to 
other inflammatory cells. Samples were smeared on slides, fixed with methanol, stained by 
haematoxylin - eosin. A total of 300 inflammatory cells were counted in each slide and the 
percentage of eosinophil calculated (slides are preserved). 

4. Serial serum samples kept at -20 °C, awaiting reagents availability to carry out certain 
relevant Laboratory tests as total serum IgE (PRIST, Pharmacia, Upsala, Sweden), 
Ostecalcin (Pharmacia) to follows the systemic effect of corticosteroid treatment, 
Eosinophil Cationic Protein (Pharmacia) to measure eosinophilic inflammation, follow the 
efficacy fo drug (N) treatment and monitoring patients compliance, and others. 
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Results: 

1. Symptom scores: 

a- Symptom triad: the three major symptoms of dyspnoea, cough and sputum were 
improved by 67-100%. The improvement started by day 3, to reach maximal within 7-10 
days, as shown in figure (1-3 and 10-12). The improvement lasted over the whole study 
period, with few mild attacks of short duration. 

b- Composite symptom scores: the score were improved by 67-100%. The improvement 
started by day 3, to reach maximal within 7-10 days. As shown in Figures (4 and 13). 
The improvement lasted over the whole study period with only few mild attacks. They 
are now free from multiple drug therapy, breath better, leading more comfortable lives, 
and staying out of the hospital. 

2. Changes in pulmonary function test (PFT) parameters: 

The bronchodilating effect (more correctly, alteration in airway flow and bronchial patency, 
resulting from drug (N) therapy, was evaluated as absolute changes in FEV1, PEFR, FEF 
25%, FEF 50%, FEF 75% over base line during a period (20-25) days Figs.(5-9) and (14- 
18) and according to patients attendance later on. 
P3: FEV1 increased by 39.7%, range 4.7% - 53.76%) (Fig. 5). 

increment in FEF 25% was 49.73%, range (30.0% - 63.16%) (Fig. 9). 
increment in FEF 50% was 56.83%, range (0.0% - 66.04%) (Fig. 8). 
FEF 75% increased by 38.04%, range (29.41% - 46.96%) (Fig. 7). 
P2: increment in FEV1 was 18.09%, range (8.69% - 22.22%) (Fig. 5). 
FEF 25% increased by 22.84%, range (-15.38% - 40.0%) (Fig. 9). 
The increment in FEF 50% was 34.17%, range (12.82% - 49.25%) (Fig. 8). 
The increment in FEF 75% was 63.39%, range (56.25% - 68.18%) (Fig. 7). 
PI: increment in FEV1 was 4.42% (range 2.32% - 6.67%) (Fig. 5). 

increment in FEF 25% (alveolar) (Fig 9) was 43.49%, range (3.33% - 59. 15%). 
FEF 50% (small airways) (Fig 8) increased by 26.65%, range (-5.75% - 44.24%). 
FEF 75% (large airways) (Fig 7) increased by 43.81%, range (6.45% - 55.16%). 
Clinically significant changes in PEFR were also noticed. 
Patients 8 and 9 are also presented. 

The changes are maintained during the whole study period. 
3- Sputum changes: 

Macroscopically there was a tremendous decrease in the amount of sputum, it became thin 
easily expectorated, changes starte d by day 2 and within 5-7 days the patients were free of 
mucus related symptoms. 

The percentage of eosinophils to other inflammatory cells decrease from 80% to less than 
10% within the 1st two weeks. 




4- Changes in the serum during the study period need to be unmasked later, after carrying the 
appropriate laboratory tests. 

Long Term Follow-Up 

The patients involved in stage III had been followed-up for varying periods starting 
Aug. 1995. The total dose of drug (N) received is thirty (30) capsules or what is equivalent, no 
additional dose was given. 

The assessment criteria include: 1. Rate of hospitalization, 2. The need for concomitant 
traditional therapy, 3. The frequency of attacks of shortness of breath, cough, wheeze and 
sputum, 4. Daily activity, 5. Disturbance of sleep. 

The follow up showed that the hospitalization rate was reduced from several times per 
month to 1-3 times per year, they needed concomitant therapy when they got a cold only, the 
asthmatic attacks we very few and lasted for a shorter time and were much milder ,manifested 
mainly as shortness of breath, mild cough, scanty or no sputum. Eight often were able to live a 
rather normal life, night and early morning dyspnoea disappeared, no mortality was recorded 
among them. 

The sputum is absent all the time and only very scanty during acute exacerbation. 
Microscopical examiitation showed that the reduction in eosinophils number / compared to 
other inflammatory cell s was 5-10% and was maintained except during exacerbation where it 
rises to 30-40% for a short period 

Serum samples taken at varying intervals were kept in (-20 C). 

It had been noticed that drug (N) treatment got a preventive and long term effect, 
particularly in seasonal allergic rhinitis, laryngeal oedema and asthma and might lead to a new 
hypothesis in the immunopathogenesis of type I hypersensitivity. 

Discussion: 

It is well known that asthma is a common disease. A wide spectrum of anti-asthma 
drugs are available, some are treating the symptoms, and others aiming at the 
immunopathologic factors involved. Any of these drugs, singly or in combination, are not 
fulfilling the goals of asthma management 010 in many patients. A continuous search for a new 
better drug is going on < 4 - 5 ' ,2 ' 22 - 4 ' 26 > 27 > t The ultimate test for the therapeutic effect of a new drug is 
clinical triaf 77 K 

In our present hypothesis, after the theoretical linking of drug (N) with allergy, a 
clinical trial was carried out, to evaluate the therapeutic effect and reducing it to practice. 
During stage II we depend mainly on subjective improvement and chronological events. The 
results were greatly impressing. In stage III, 9 patients were treated by drug (N) according to a 
schedule of 30 capsules in total the assessment criteria were subjective improvement in 
addition to studying the effect on objective parameters. Assessment involves. 




1. Symptom scoring 

a- Symptom triad of the three cardinal symptoms, dyspnoea, cough and sputum. 

b- A more comprehensive global self assessment scoring involving 13 symptoms (composite 

symptom score) (20,25) . 

The results of both a ssessments was a 65-100% reduction in the score started by day 3 
to reach maximum in day 10 and wa s maintained during the study period of 13-10 months. 
A search in database (MEDLINE stiver platter 3.1 1) up to May. 1997 showed no similar 
therapy, therefore, such results are novel. 

2. The second assessment criteria was a complete pulmonary function test, to assess airway 
patency and detect "how much" of a bronchodilating effect does drug (N) treatment 
produces. 

FEV1 is a valuable screening procedure for obstructive lung diseases. It is also useful in 
assessing the efficacy of bronchodilator therapy and in following the progress of the patient 
with asthma, 15% increase in FEV1 over baseline is considered clinically significant* 2,153 . In 
our patients the percent increment in FEV1 over the base line, during the 20 days period 
(Fig. 5) in more than 15%, so it has got a significant bronchodilatating effect. Changes 
actually started after 4-6 days therefore, it seems that the increment in FEV1, the alteration 
in airway flow and bronchial patency is the result of an effect on the basic immunologic 
inflammatory process. 

In P3 FEV1 increment was evident by day 4 (57.47% increase from base line and 
maintained later, but the day 2 reading (4.76%) lowered the mean. 

Regarding P2 mean FEV1 was lowered by delay onset of action and by a low reading by 
day 7 (4.55% increase from base line) due to the natural course of the disease. Otherwise 
the % increment was around 20% patient was oflf- corticosteroids and continued to need 
bronchodilator tablets and puffs on and oflf. 

In PI. FEV1 base line value was very high (more than 75% of predicted) and was 
maintained during the study period. There was a marked lowering by day 4 (-13.51), which 
Negatively effect the mean FEV1 increment, otherwise, it will be about 22.28%. 
The increment in forced expiratory flow at 25% of vital capacity (FEF 25%) (alveolar), FEF 
50% (small airways), FEF 75% (large airways) was tremendous. An increase of 20-25% 
from base line is considered clinically significant. The results in the patients were about or, 
2-3 folds, this value. Clinically significant PEFR changes were also observed. Patients 8 and 
9 showed similar changes. 

Together with the other highly positive changes in the various assessment criteria, is 
reflecting a possibility that their is a gradual switchine-off o f the inflammatory process. 
Such increment in the various parameters is totally unexpected. 



3. Sputum changes: 

Hypersecretion of mucus causing mucus related symptoms (25) and changes in its 
viscoelastic properties, are characteristic of asthma. During drug (N) treatment there were a 
marked decrease in the quantity and a change in viscoelastic properties, clinically evident by 
3 days. Most of mucus related symptoms disappeared by day 10. 
Eosinophils are a key inflammatory cells in asthma, it is pathologically considered as a chronic 
desquamative eosinophilic bronchitis. The number of eosinophils in the sputum is correlated to 
the severity of the disease. Ellinor A. et. al (9) has shown that the total cell number, or 
differential cell counts in either the bronchial wash or the bronchoalveolar lavage fluid, before 
and after treatment with budesonide or terbutaline, showed no significant chanes. Patricia D. 
et. aL (25) had shown that 28 days treatment with cromolyn 40 mg (two spincaps) four times 
daily, resulted in a significant decrease in the percentage of eosinophils in bronchial mucus in 
the responder group. Zaditen (Ketotifen) is inhibiting the accumulation of activated 
eosinophils (30) . 

In this stud y sputum examination shows that there was more than 70-90% reduction in the 
number of eosinophils related to other inflammatory cells. Upon correlating the reduction in 
the number of eosinophils per unit volume of sputum, with the daily sputum output, the 
reduction in eosinophil number was remarkable. Such results bear great similarity to drugs 
that are treating the underlying cause of asthma, and will possibly lead to a new approach in 
the immunopathogenesis of asthma. 
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RigellaTSativaT^ommonly Known As "Love in the Mist" A 
Beautiful Middle Eastern Herb With Many Uses 

Dr. Michael Tierra LAC, OMD. 



Nigella 

(NIGELLA SATIVA L.) Black Cumin, Fitch (Biblical), Love in the Mist, Fitches 

"...For the fitches are not thrashed with a threshing instrument. ..but the fitches are beaten out 

with a staff..." Isaiah 28 

• Parts Used: seeds 

• Energy and Flavors: Hot energy, spicy flavor 

• Systems Affected: Lungs, Stomach, spleen 

• Biochemical Constituents: Alanine, arginine, ascorbic-acid, asparagine, campesterol, 
carvone, cymene, cystine, dehydroascorbic-acid, eicosadienoic-acid, glucose, 
glutamic-acid, glycine, iron, isoleucine, leucine, d-limonene, linoleic-acid, linolenic-acid, 
lipase, lysine, methionine, myristic-acid, nigellin, nigellone, oleic-acid, palmitic-acid, 
phenylalanine, phytosterols, potassium, beta-sitosterol, alpha-spinasterol, stearic-acid, 
stigmasterol, tannin, threonine, thymohydroquinone, thymoquinone, tryptophan, tyrosine 

• Properties: Stimulant, aromatic, carminative, digestive, diuretic, emmenagogue, excitant, 
galactatagogue, purgative, resolvent, stimulant, stomachic, sudorific, tonic, and vermifuge 

Uses: For me the common name "love in the mist" aptly describes the poetry of this exquisite 
plant. In the garden, one easily imagines etheric spirits flitting about amongst its evanescent 
bluish-white blossoms. Even the seedpods, which are so often used in dried flower arrangements, 
suggest an otherworldly sense of exotic enchantment. Is it possible that such a delicately beautiful 
herb, with such potent medicinal properties would be so hardy as to easily reseed itself in our 
gardens year after year? 

With an exalted position of use throughout the Middle East and to a somewhat lesser extent in 
India and other Eastern lands, the information about Nigella I owe to herbalist, plant-scientist 
extraordinaire, Jim Duke as presented in his book Medicinal Plants of the Bible. In it he describes 
Black Cumin as a Muslim Miracle Herb which, according to an Arab Proverb it is said that, 'in 
the black seed is the medicine for every disease except death.' 

I have spoken with a Turkish colleague who reports that it the seeds are widely cultivated and 
traded in ton lots within his country throughout the Middle East, Northern Africa and India. The 
seeds are used both as a condiment in bread and cakes and various confections and like pepper or 
combined with pepper such as cayenne in sauces. The Ethiopians add along with other spices to 
flavor local alcoholic beverages. Still another use is to sprinkle them with woolen garments as a 
moth repellant. 

The major uses I have employed it for are upper respiratory conditions, allergies, coughs, colds, 
bronchitis, fevers, flu, asthma and emphysema for which it is effective. Simply collect the 
abundance of seeds from the pods and grind them to a paste and mix with melted honey to a 
Tiahlava' (a Middle Eastern confection usually made with toasted sesame seeds and honey). Jim 
Duke confirms its folk use for these and a wide variety of other diseases and conditions including 
bilious ailments, calluses, cancer, colic, corns, eruptions, headache, jaundice, myrmecia, orchitis, 
puerperal fever, sclerosis, skin, snakebite, stomachache, swellings, tumors of the abdomen and 
eyes, and warts. In Algeria, the roasted seeds are combined with butter for cough and honey and 
taken for colic. 
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For upper respiratory conditions, at least a few of its constituents have shown an 
antihistamine-like action, which explains is positive effects for upper respiratory diseases 
including asthma, bronchitis, and cough. The oils of the seed increase milk flow which explains 
its folk use as a galactagogue. In large quantities, however, the seeds have also been used to 
abortion. 

It is unusual for a hot spicy herb to have a positive effect on liver diseases as it is used by the 
Lebanese. Of course, one of its most obvious uses is for diarrhea and dysentery, combined with 
astringents. Externally the seeds can be ground to a powder, mixed with a little flour as a binder 
and applied directly to abscesses, on the forehead for headache, nasal ulcers, orchitis, and 
rheumatism. The seeds also are a rich source of sterols, especially beta-sitosterol, which is known 
to have anticarcinogenic activity. This substantiates its folk use for indurations and/or tumors of 
the abdomen, eyes and liver. 

In India, Nigella seeds are combined with various purgatives to allay gripping and colic and also 
help kill and expel parasites. Middle Eastern Unani medicine affirms its abortifacient properties 
and also use it as a diuretic to relieve ascites, for coughs, eye-sores, hydrophobia, jaundice, 
paralysis, piles and tertian fever. 

Contraindications: Do not take during pregnancy. 



For information and feedback, mail Webmaster(a)PlanetHerbs 



Disclaimer 
© PlanetHerbs Online 




2 of 2 



25/02/99 15:19 



A SEARCH FOR AN INDUSTRIAL PARTNER IN DEVELOPING, 
PATENTING AND MARKETING A NEW ANTI- ASTHMA, 
ANTI-ALLERGIC DRUG. 



Inventor: Dr. NIDA NASSIEF, MD, M.Sc (U.K.) 
Consultant Clinical Immunologist and Pediatrician 
Central Public Health Lab. Baghdad -IRAQ 



Associate Workers: - 

DR. M. N. Mohammed, MD, M.Sc, Ph.D. (U.K.), Asst. Prof, of Medicine, Mustansiriya 
University .Baghdad -Iraq . 

DR. ZA. FADHEL, MD, DVD (U.K.), Consultant Dermatologist. Yarmook Teaching Hosp. 
DR. H.A.G. NASSIEF, MD, D.O., FRCS (U.K.), Asst. Prof, in ophthalmology .Mustansiriya 
University. 

Back during October 1993, certain health incident happened to the inventor, after which, 
her asthma and laryngeal oedema was tremendously improved. Based on this event, a 
theoretical speculation of the immunological events that resulted in the improvement was 
forwarded. Conceiving the idea of the whole research was considered as 



Since then, stupendous efforts motivated by patients suffering are continuous to complete 
the work. 

STAGE II: An animal experimentation was designed to make-true one aspect of the 
theoretical speculation. Four white albino rats were challenged locally intranasaly with 
certain substance, that is considered as a backbone in the skeleton of the theory .The results of 
histopathological examination of the nasal cavity of the rat were encouraging, it showed 
evidence of an in-vivo novel eosinophil chemotactic factor. It was concluded that these key 
inflammatory cells in asthma are related in-a-way to the backbone above mentioned. 
Fig.l and fig.2 demonstrates eosinophilic infiltration of rat nasal cavity and submucosa. 

STAGE III: A drug (N), present in the market, indicated for diseases unrelated to type 1 
hypersensitivity, was linked (depending on the above speculation) with allergy in a novel way, 
using it in a non-routine indication and dosage. 

In order to prove its utility and reduction to practice, a double-blind placebo controlled clinical 
trial, involving 120 subjects (60 patients treated with (N) and 60 patients matched for age, sex, 
and severity of the allergic condition were treated with placebo) to assess (N) beneficial 



STAGE I. 




therapeutic effect in various acute and chronic allergies, depending on symptom scoring and 
chronological events. 

1. Diseases involved includes seasonal allergic rhinitis, allergic conjunctivitis, chronic urticaria, 
and asthma and laryngeal oedema. 

2. The duration of treatment, the total dose received and the schedule of therapy were verified to 
find the best method of treating various allergies. 

3. The patients were self-evaluated daily regarding symptoms severity over the preceding 24 
hours. A global overall evaluation of treatment efficacy was made by the doctor according to 
daily notes at intervals, depending on patients attendance. 

4. The response was recorded according to the onset of a noticeable effect and the degree of 
symptomatic improvement. 

80% of the treated patients showed totally unexpected marvelous symptomatic improvement 
particularly seasonal allergic rhinitis, asthma and laryngeal edema.and a long-term effect were 
noticed, hence proceeding to: - 

STAGE IV: in which, a study was designed to objectively evaluate the therapeutic effect of 
(N). Since Aug. 1995, nine severe chronic asthmatics receiving maximal doses of anti-asthma 
drugs and corticosteroids, chosen on acount of poor response to conventional treatment were 
treated with (N), administered orally according to a schedule of 30 capsules (or what is 
equivalent) in total, over the whole study period, while continuing their previous therapy. 
Assessment was carried out by using: 

♦ Symptom scoring 

One-Symptom triad of the three cardinal symptoms, dyspnoea, cough and sputum. 

b-A more comprehensive global self-assessment scoring involving 13 symptoms (composite 

symptom score). 

The results of both assessments was a 65-100% reduction in the score started by day 
3 to reach maximum in day 10 that was maintained during the study period of several 
months to few years. The patients were enabled to lead a rather normal lives, 
with minimal convential anti asthma drugs and odiscontinue corticosteroids, 
Fig .3, Fig .4 shows the pattern of changes in symptom scoring. 
,♦ The second assessment criteria was a complete pulmonary function test, to assess airway 
patency and detect "how much" of a bronchodilating effect does drug (N) treatment produces. 
FEV1, PEFR, FEF 25%, 50% and 75% are valuable screening parameters for obstructive lung 
diseases. They are useful in assessing the efficacy of bronchodilator therapy and in following the 
progress of the disease. 

Drug (N) therapy results in a clinically significant increase in parameters reflecting obstructive 
lung disease. The amplitude of the changes are greater than what is produced by a bronchodilator 



drug. 
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♦ Sputum changes: During drug (N) treatment there were a marked decrease in sputum 
quantity in addition to a change in viscoelastic properties, clinically evident by 3 days. Most of 
mucus related symptoms disappeared by day 10. 

Serial microscopical sputum examination shows that there was about 70-90% reduction 
in the number of eosinophils related to other inflammatory cells reached by day (14). 
Upon correlating the reduction in the number of eosinophils per unit volume of sputum, 
with the daily sputum output, the reduction in eosinophil number was remarkable. Such 
results bear great similarity to drugs that are treating the underlying cause of asthma. 
Fig.5 and fig.6 demonstrate the reduction in sputum eosinophils. 

♦ Serum changes: Serial serum samples from patients were taken and stored at (-20) 
awaiting reagent's availability to unmask the changes in relevant parameters. 

Serial samples from stage I are also stored. 

A NEW HYPOTHESIS in the immunopathogenesis of type I hypersensitivity were built up. 

The corner stone is the tremendous reduction in sputum eosinophils that was maintained for very 
long period, temporarily abolished during acute exacerbation. It occurs even in none-responder 
group. 

Other stones of the new hypothesis are: 

♦ The delayed onset of action. 

♦ The pattern of the changes in symptom scoring. 

♦ The amplitude of changes in the relevant parameters of pulmonary function test. 

♦ Long term effect (years). 

♦ The response of both extrinsic and intrinsic asthma 

All of them indicate a novel unpreceded-till now-selective switching offjof the eosinophilic 
airway inflammation. Hopefully this will unmask important scientific facts in the 
immunopathogenesis of allergy and asthma that will at the end pave the road for a new 
antiasthma era. 

Information search regarding patent laws showed that there is an Australian law that 
applies to patenting new medical treatments. (Louphlan P.L; Med. J. Aust. (1995) 3: 162). 
Therefore, during early 1997, the Australian Industrial Property Organization (AIPO) lit a 
candle in the research way. Their opinion stated that "it appeared from the details you 
provided, that you have sufficient experimental results for a patent application". Their advice 
was to contact the World Intellectual Property Organization (WIPO). Copies of the research 
results were sent to WIPO and the Department of Health and Human Services, Food and 
Drug Administration (FDA) for evaluation. Thankfully, FDA forwarded the copy to the center 
for drug Evaluation and Research for review as a New Drug Application (NDA) without 
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Fig. 1, above : A microscopical view of a section of rat nasal 
cavity and mucosa stained with haematoxyline -Eosin 
( H & E ) magnification X 400, showing evidence of 
eosinophil chemotaxis (arrowed). 

Fig. 2, below : Eosinophil infiltration of the submucosa. 
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Fig. 5, above : Microscopical view of patients sputum H & E 
stained X 400, befor drug (N) therapy , The field is full of 
eosinophils , Owl eye like appearance . 

Fig. 6, below : Same patients sputum , after treatment,There are 
very scanty eosinophils and reduction in inflammatory cells. 
Carbon-Laden macrophages and fibroblasts are seen. 




unmasking Drug (N) identity, A patent attorney was consulted, and after a careful search, he 
found that the invention is novel. 



After all these stupendous self supported efforts of years we are still far away from 
providing this miracle in-between the hands of the suffering patients, while being able to 
preserve our rights. 

STAGE V: since late 1997 and during 1998 efforts were continuous to develop an 
ALTERNATIVE SUBSTANCE (A), which can be patented, has it's own identity and trade 
name, in order to replace drug (N). Before hand the immunological action of substance (A) was 
studied in vitro. Its beneficial effect to allergy was accidentally noticed. Therefore, depending on 
these informations, a clinical trial was started during July 1998.The available clinical data 
showed similarity of anti-asthma effect of the alternative substance (A) with the previously used 
drug(N). 

Substance (A) has got the following characters: 

1. It is orally administered in a simple schedule similar to drug (N). 

2. There is evidence that (A) or its metabolites are excreted in the urine. 

3. Some aspects of its mode of action has been studied in vitro. 

4. Is considered to be safe as it had been used by human beings since the ages. 

5. It is not registered under any trade name, most likely it will be a patentable invention. 

6. It seems that the secrete lies in the schedule of therapy as well as in the mode of action of 
substance (A) and drug (N). 

At present we are in urgent need for an industrial partner to take over the completion 
of the invention and sponsoring patenting a marketing. With my best regards and hopes 
for dual cooperation. 
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Although a variety of changes can be measured, lymphocyte responsiveness is most commonly 
assessed by measuring DNA synthesis through the incorporation of radiolabeled thymidine (3). 

And it has been found that the amount of DNA synthesis correlates with the percent of cells 
becoming blastlike. DNA synthesis is measured by the incorporation of 3 A H-thymidine into water- 
insoluble nuclear material .(Ref) 

The radioactivity increases in proportion to the number of lymphoblasts formed in culture, hence 
only a simple calculation remain be done .(Ref) 

The stimulation index: is the relative increase in 3 A H-thymidine incorporation into DNA the the 
presence of mitogen and antigen compared to the control without the addition of mitogen and 
antigen. The stimulating index is50-200 for mitogens and over 3 for antigen. 

Preparation of substance (A) extracts 

For lymphocyte stimulation with Mitogen and antigen lab. test. 

♦ 35 gram of substance (A) was finely grinded to a powder. 

♦ In a volumetric buret, lOOcc chloroform and then lOOcc distilled water were placed. Then 
substance (A) powder was added and the buret was capped. 

♦ Manual shaking was performed for Vi hour. 

♦ It was hanged in a buret holder overnight. 

♦ Next day the suspension was settled into separate layers inside the buret as shown in the 
drawing. Each layer is going to be tested separately for it's ability to stimulate lymphocyte 
culture. 

1 oily layer ===== 

2 water layer 

3 clebries 



chloroform 




♦ Each layer was collected in a different container and kept at Fig. 1: showing layers formed 

♦ The test was performed after 10 days. ^| *t during extraction of substance A, 
Procedure: in the buret hanged overnight. 

1 . All cell manipulation was performed using sterile techniques and at room temperature. 

2. Blood sample was drawn fresh by venipuncture and anti coagulated with 20 IU heparin /ml 
from healthy normal females 30-45 years of age. 

3. Whole blood was layered gently on 15 ml lymphoprep trying not to disturb the interface then 
the tube was capped. 

4. Centrifuge at 1500 RPM for 30 minutes at 18 DC. 

5. With a Pasteur pipette and the attached bulb depressed the plasma was discarded. The 
lymphocyte band removed to be used in the following steps. 

6. The lymphocytes was washed with phosphate buffers saline (PBS) and resuspended to a final 
concentration of 1X10 A 6 cell concentration /ml in RPMI medium containing penicillin and 
streptomycin. 

7. 0.1 ml of cell suspension was added to triplicate wells of microculture plate. 

^1 



1. Antigens and mitogens were added to different plates in triplicates as follows: 

♦ PHA mitogen at concentration of 0,50,100,150,200,250 microgram /ml. 

♦ PPD antigen at concentration of 0,10,20,30,40,50 microgram /ml. 

♦ Substance (A) water extract diluted from stock to Vi , l A , 1/8 , 1/1 6_, 1/32. 

♦ Oil extract 
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Mean 
CPM 


Patient (5) 
CPM 


Patient (4) 
CPM 


Patient (3) 
CPM 


Patient (2) 
CPM 


Patient (1) 
CPM 


Cone. 
Microgm/ml 


6930 


7060 


6821 
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6855 


6922 


0 


33107 


32254 


36620 


34999 


31438 


30222 
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Dose - response table for mitogen (PHA) stimulation of 10 "6 lymphocytes 
Lymphocytes were pulse - labeled with 2 microcuri of tritrated (H A 3) thymidine 20 hours prior to harvesting, counts 
per minute (CPM) were determined by liquid scintillation spectrometry . 
Maximum response occure at 150 microgm/ml 



Day 
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CPM 
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CPM 
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Mean 
CPM 


0 


8104 


7999 


8220 


7550 


8040 


7983 


1 


20830 


18580 


20320 
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21452 


20208 


3 


60298 


58347 
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65267 
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5 


36807 


35815 
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32380 
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7 
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24722 


25340 
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Day 


Patient (1) 
CPM 
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Patient (3) 
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Mean 
CPM 


0 
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6064 
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1 
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3 
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32947 
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Time - response table for mitogen stimulation (PHA) or 10*6 Lymphocytes. 
Peripheral blood lymphocytes using an with an optimal concentration of (PHA) (150 microgm/ml). 
Maximal response occured at (3) days after initiating . 




Cone. 
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0 
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14552 
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20 


26063 
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30 


38115 
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36811 
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43750 


36864* 


40 


28362 


25466 


25444 


28755 


27358 
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50 
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19920 


20508 


22210 


19250 


20391 
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0 


7814 


7855 


8020 


7944 


7828 


7892 


10 


13208 


12332 


13642 


13928 


12686 


13159 


20 


25882 


24246 


23676 


23782 


26993 


24916 


30 


36446 
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35267 


35320 


34875 
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40 


27351 


28360 


25984 


28262 


26989 


27389 


50 


20485 
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21623 


18125 


20011 
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Dose-response table for antigen stimulation (PPD) at 10 A 6 lymphocytes. 

Culture were harvested for 120 hours at culture after 20 hours with tritiated 
(H A 3) thymidine counts per minut (CPM) were determined by liquid scintllation spectrometry, 
maximum response is at 30 microgm/ml of antigen. 



Day 


Control(l) 


Control(2) 


Control(3) 


Control(4) 


Control(5) 


Mean 




CPM 


CPM 


CPM 


CPM 


CPM 


CPM 


0 


8000 


7774 


8022 


8004 


7908 


7942 


1 


14351 


12556 


13814 


12500 


13212 


13287 


3 


26682 . 


22111 


26823 


20251 


. 24815 


24267 


5 


38115 


36239 


36811 


38404 


34750 


36864* 


7 


25166 


23750 


29402 


28987 


26223 


26666 


9 


19758 


21482 


22650 


20829 


18860 


20716 
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Day 


Patient (1) 


Patient (2) 


Patient (3) 


Patient (4) 


Patient (5) 


Mean 


CPM 


CPM 


CPM 


CPM 


CPM 


CPM 


0 


7914 


8366 


7390 


7801 


7729 


7840 


1 


13828 


,11680 


13362 


13318 


12892 


13016 


3 


22416 


21120 


22444 


19755 


22365 


21620 


5 


36466 


34313 


35267 


35320 


34875 


35248* 


7 


26069 


24920 


25508 


27538 


27820 


26371 


9 


15622 


19414 


20282 


19620 


19351 


18858 
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Time-response table for antigen stimulation (PPD) of 10 A 6 lymphocytes. 

Antigen concentration for all cultures was optimal concentration (30 microgm/ml). 
Maximum response occurred on day (5) of culture . 



Dilution of 


Control(l) 


Control(2) 


Control(3) 


Control(4) 


Control(5) 


Mean 


water extrac. 


CPM 


CPM 


CPM 


CPM 


CPM 


CPM 


0 


7914 


8366 


7210 


7001 


7724 


6743 


1/32 


13828 


11680 


13362 


13318 


12892 


13016 


1/16 


22416 


21120 


22444 


19755 


22365 


21620 
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1/8 


36466 


34313 


35267 


35320 


34875 


35248 ^ 


1/4 


26099 


24920 


25508 


27538 


27820 


26377 


1/2 


15622 


19414 


20282 


19620 


19351 


18858 
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WATER EXTRACTION 






Dilution of 
oil 


Control(l) 
CPM 


Control(2) 
CPM 


Control(3) 
CPM 


Control(4) 
CPM 


Control(5) 
CPM 


Mean 
CPM 


0 


7914 


8366 


7210 


7001 


7724 


7643 


1/32 


13984 


14282 


11989 


12485 


14230 


13394 


1/16 


24590 


22623 


26125 


22450 


24687 


24096 


1/8 


35897 


33389 


34391 


35302 


33155 


34427* 


1/4 


26260 


26118 


26620 


27827 


25033 


26372 


1/2 


19250 


21623 


19357 


20820 


16755 


19621 
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OIL EXTRACTION 



" Dilution of 
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CPM 
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0 
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13141 
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12382 
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22370 
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17275 


18320 
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19233 


20631 
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(X) EXTRACTION 



Dose response table for substance a stimulation of 10 A 6 lymphocytes 
Maximum response occures at (1/8) dilution of the stock extract. 



Day 


Control(l) 
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Control(4) 
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0 
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7774 


8022 


7908 


8004 


7942 
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WATER EXTRACTION 



Day 


Control(l) 


Control(2) 
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Control(4) 


Control(5) 


Mean 


CPM 


CPM 


CPM 


CPM 


CPM 


CPM 


0 


8000 
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8022 
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8004 


7942 


1 


14354 
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12894 


11262 


12617 


3 


20311 


21230 


24709 
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21934 


5 


35897 


33389 


34391 


35302 


33155 


34427 ^= 


7 


24211 


21150 


23830 


25844 


25056 


24018 


9 
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19262 
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18450 
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OIL EXTRACTION 



Day 


Control(l) 


Control(2) 


Control(3) 


Control(4) 


Control(5) 


Mean 




CPM 


CPM 


CPM 


CPM 


CPM 


CPM 


0 


8000 


7774 


8022 


7908 


8004 


7942 


1 


11004 


12131 


12222 


11623 


12357 


11867 


3 


20820 


19755 


23355 


20382 


22141 


21291 


5 


34153 


33455 


33897 


35389 


35380 


34455 * 


7 


25628 


24265 


25632 


28623 


26122 


26054 


9 


16253 


18048 


19225 


19220 


17852 


18120 
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CHLOROFORM EXTRACT 



Dose response table for substance astimulation of 10 A 6 lymphocytes^/ V- XVo\/vy?^J2_ 
Maximum response occures at (1/8) dilution of the stock extract. }\ ^^f+C rtAj^WV*-^- 
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Measurements of Lymphocyte activation and proliferation after 
stimulating them by substance (A) extracts, comparing it to know Antigen 

and Mitogen. 

Abstract: 

Measurement of lymphocyte activation and proliferation is an invitro technique for the 
measurement of cell mediated immunity. 

The proliferatine capacity of lymphocytes is measured by their ability to incorporate tritiated 
thymidine, the newly synthesized DNA in culture. The radioactive is measured by liquid 
scintillation spectrometer various Mitogens, Antigens, Cytokines or Antibodies are used as 
a stimulant . ^X^«^v^a ^rr\^o^.r^ 

In this study purifide protein Denvitine (PPD), Phytohaemagglutination (PHA) and substance (A) 
extracts were used as stimulants. 

A dose response test to determine the optimal dose for stimulation of this batch lymphocytes .then 
this optimal dose is used in a time response to detect the time need for maximal incorporation of H3 
thymidine . 

Results of this study had shown similarity of oil, water, and chloroform extracts of substance A with 
PPD. 



Introduction: 

Lymphocyte stimulation is an in vitro technique that commonly is used to assess cellular immunity 
in cancer, infectious diseases, immunodeficiency and autoimmunity. It was first reported by by 
Nowel in 1966*. Lymphocytes are stimulated in vitro to become metabolically active by antigens 
(by antigen) or mitogens. Cell division results in increased DNA synthesis, and 3H-thymidine 
incorporation (REF. 1) often is used as an indicator of that synthesis. ^ 

The ability of substance (A) to activate lymphocytes in culture was studied. Extracts 
proliferation and lymphocytes transformation is measured by the incorporation of 
tritiated thymidine in the newly synthesized DNA. The radioactivity increases in 
proportion to the number of lymphoblasts and can be^pasured by liquid scintillation 
spectrometry. Results showed that water, oil and X extracts from substance (A) has 
got a stimulatory effect on lymphocytes in culture. Similar to PPD, which is an 
Antigen that can be used for immunotherapy in humans. 

This technique consists of placing cultured lymphocytes in-vitro in contract with a known 
concentration of mitogen, or antigen to which they might be sensitive. If the reaction is positive, the 
lymphocytes is transformed into lymphoblast (6). 

An in vitro correlate of cell mediated immunity (CMI). 

Is a determination of T-cell prolifermination.** This method evaluates the capacity of T- 
lymphocytes that have been primed in vivo to respond in vitro after culture with the appropriate 
antigen. 

The first step in this response is the interaction of antigen specific T-cells with antigen-presenting 
cells. After recognition of the specific antigen, the T-cell undergoes a series of physiologic changes 
resulting in its transformation to a lymphoblast and culminating in cell division. 
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Bronchiolitis 

CAROLINE IBREESE HALL 
JOHN T. MpBRIDE 

In bronchiolitis we must now contend 

with both the disease of the "now" and the "then"; 

For many such infants a mold has been cast, 

perhaps by their unborn and unknown past, 

which destines that they shall in time wheeze again. 

For them 1 this disease 

is the distant, boding knell 

of vulnerable lungs 

to a microbe 's mystic spell 



C.B.H. 



Bronchiolitis is an acute vi ral lower respiratory tract illness that oc- 
curs during ithe faist TTvearTot lite. '1 'he illness also nas been called 
"wheezy bronchitis* ' and "as thmatic bronchitis" W hatever term is afi: 
" plied the syndrome is caused primarily by. yiral jnfectipns. The char: 
aEteristic~clinical manifestations include an acute onset of wheezing.,. 
and^^mnaaohT most commonly associated with cough, ™J!2E: 

ffie3Ctfflffiyi)n^^ , v op 

' ' lW terni bronchiolitis appears to have been born from a long iin ^ 
of conf us ing sobri quets, including "acute catarr nai Pr 0 ^^ " 1 ^^^ 
bronchopneum onia," " spastic brunchO pn™^ 
uvebroiicrdb^ 

"di'driot beebme recognized as a'distinct entity until me 1940s. ■ 



ETIOLOGY 



Although bronchiolitis was initially thought to be caused by bacW 
~vlr^ 

be the incti^t ont. Respiratory syncytial virus (RSV) is c learly^the ma- 
■ ior pathogen, and the parainflue nza viruses arejhe ^Sgl^VfMe' 
monly i^olated^ents; with parainfluenza type 3 P^°^ tin S 
m ^W^^ The recently discovered human 
movirus alko produces bronchiolitis and appears to have chiuca ^ 
epidemiologic characteristics similar to those of RSV. - ^ r 
human meftmeumovirus in causing respiratory illness in ri _ 
dren awaitTfurther study, but information thus for su||ests its _co 

bution may be apptecia^ with whOC*- ' 

~A"Ioligire7m"sHrdy of respiratory illnesses associated Wltn 

ina in children from a private practice in Chapel Hill. North Carol 



Respiratory syncytia] 
virus 

Parainfluenza viruses 
Type 3 
Type ] 
Type 2 
Rhinoviruses 
Adenoviruses 
Influenza viruses 
Mycoplasma 

pneumoniae 
Enteroviruses 
Human 

metapneumovirus 



40-80 Yearly epidemics, winter to spring 



8-15 

5- 12 
1-5 
3-8 
3-10 

6- 8 
1-7 

1-5 
Unknown 



Predominantly spring to fall 
Epidemics in fall every other year 
Fall , 

Endemic, all seasons 
Endemic, all seasons 
Endemic, winter to spring 
Endemic, all seasons 

i 

Summer to fall 

Predominately winter in some areas 



EPIDEMIOLOGY 



showed that RSV, parainfluenza 1 and 3| viruses, adenoviruses rhi- 
noviruses and M pneumoniae make up 87% of the isolates obtained 
from children of all ages. 6 Within the fi rst 2 years of life RSV ac 
counted for 44% of the isolates, with parainfluenza 1 and Jv'iruses and 
T^ SeS / ach accountin S for about 13%. Similarly, RSV conti- 
nued 60% of the isolates obtained from • children with bronchiolitis 
^,3^ * roup P ractices irl Rochester, NeW York, over an 1 1-year pe- 
riod. The second most frequently identified agent was parainfluenza 
3 virus which accounted for 12% of the cases. The relative proper- 

firms nf fh^c^ nnon^ j . r u r UJ 



Uons of these agents may change depending on the population and 



Bronchiolitis shows a definite seasonal pattern in temperate climates 

sprL S te^ in nUmb t r ° f — ^winter to eS 
R I In i \ t ™" S pattem nurrors of its Prime agent, RSV (see 
Fig. 60-1 ) Usser swells of activity are seen during the fall and sprino 
when parainfluenza viruses are active. P g ' 

JSS^SS^^J^S^SSS^^^^S the first year of life with 
oraje and-T ^en 5 we^F^a--^ n tnT-i r^ F S 
-~ - " in outpatients studied in Chapel Hill, the incidence of 
sec ulld i Tl i luiiUis ol 1 11 ft.".- I^s^condj^i I,f e , ggdS ^ 

ro led m a health maintenance organization in Tucson, Arizona the 

100 £w™^ 0Wer ™ pirat01 * °- aCt illness wa * 32.9 cases per 
100 children, and 60% of these cases were bronchiolitis 8 

the fil'T* 01 ^ pr °P? ni ° n of hospital admissions for infants within 
the first year of life results from bronchiolitis, especially from RSV In 
a review by Breese and colleagues, bronchiolitis was the reason for a£ 
mission in 4% of their group-practice patients of all ages who required 
hospitalization for medical illnesses. - In a Seattle prepaid medicaUare 
group, the rate of hospitalization among infants with bronchiolitis 




.PlG URE | lya ' lasB 1999 2000 2001 

:New York. Dj^are oW a TnTri°fUm ^l d if eS ° f broncnl ' olitis ,, sh ° w n in relation to the activity of the major respiratory viruses in Monroe County, 
«a are obtained from a weekly community surveillance program for infectious disease. 



during the first 6 months of life was 6 per jlOOO children per year. 5 
More recent studies using hospital discharge diagnoses have estimated 
that" RSV causelTSO^'td "80%^ 

1 year ofage ' witfilBironcfifiblias. resultrn^m'73","4-'001o" V26T3T)U~admi s 1 
" siFnTeaclfye1E T ^In mlFsaniefage group, the ; RSV hospitalization rate 
has been estimated to be 25 to 41 "per 1000 children. 14 - 20 RSV hospi- 
talizations for all children under 5 years of age have been judged to be 
1 1 0.000 each year, resulting in hospital costs of up to $750 million. 21 - 22 
Studies from the Centers for Disease Control and Prevention have es- 
timated the associated mortality for bronchiolitis between 1979 and 
■1997 was 95 cases (range, 66 to 127) annually for children under 

5 years of age, and in infants in the first year of life it was 2.0 per 
100,000 live births from 1996 through 199.8* 3 " 25 ; 55% of these deaths 
occurred in infants 1 to 3 months of age. | 

Bronchiolitis is more common in boys, especially among children 
requiring hospitalization, with a sex ratio of about 1 .5 to 1 . 6 Other fac- 
tors described as increasing the chances of hospitalization for bronchi- 
olitis in otherwise normal children include young age, being less than 

6 months of age prior to onset of RSV season, young maternal age, 
lower cord blood antibody titers to RSV, lower| socioeconomic status, to- 
bacco smoke exposure, living in crowded surroundings, having older 
siblings, daycare attendance, lack of breast-feeding, a predisposition to 
atopy or hyperreactivity of the airway, and illness caused by RS V. 3 * 6 - 26 " 28 
Infants at risk for most severe disease, however, are those with under- 
lying conditions, especially cardiopulmonary! disease, and preterm ges- 
tation. 24 In addition, certain ethnic groups of! infants have higher rates 
of hospitalization for bronchiolitis. Native American and Native 
Alaskan children have been estimated to have two to three times higher 
rates than those for all infants in the United States. 25 - 29 

PATHOPHYSIOLOGY ; 

The term bronchiolitis was first used by Engle and Newns.in 1940for 
the lowerTes'pirafory^ tract d isease they obse^edjn^^^ 
tencled to Se sev ere, often fatal^and that was probably viral in origin. 1 - 2 
They carefully describecfthe pathologic findings in these infants dying 
of bronchiolitis, which over the subsequent half century have been 
confirmed and expanded. 30 

The pathologic findings in bronchiolitis! are characteristically fo- 
cused on the respiratory epithelium with generalized involvemen t. The 
virus initi ally rep li cates in the epithelium ; of the upper respiratory 
"tract, but" in the young infant it tends to spread rapidly to the lower 
tract airways. Early inflammation of the bronchial and bronchiolar 



epithelium progresses rapidly to necrosis . Subsequently, the epithe- 
lium may proliferate and demonstrate cuboidal cells without cilia. 
Peribronchiolar infiltration, mostly with mononuclear cells, and 
edema of the submucosa and adventitia occur, and these progress to 
the observed necrosis and sloughing of the bronchiolar epithelium 
(Figs. 60-2 and 60-3). 

Inflammatory, changes of variable severity are observed in most, 
sm all bronchi and bronchioles . Because resistance to the flow of air is 
related inversely po the cube of the radius of the airway, thejnfl anima- 
tion and edema make the small-lumen airwa ysjn infants parac~ulaHy 
vuln'e'rabTe to "obstruction. Plugs of necrotic^mTtenal and"fiDnn may" 
completely or partially obstruct the small airways. 

Smoot h muscle constriction does not appear to be important in the 
obstruction. In areas peripheral to "sites ot partial obstruction, air be- 
comes trapped by a process similar to a ball-valve mechanism. The 
negative intrapleural pressure exerted during inspiration allows air to 
flow beyond the point of partial obstruction. However, on expiration, 
the size of the lumen decreases with the positive pressure, thereby re- 
sulting in increased obstruction and hyperinflation. T hus, although air - 
flow is impeded during both inspiration and expiration, the latter is 
more affected and prolon ged. In areas peripheral to complete obstruc- 
tion,~th entrapped air eventually becomes absorbed, which 'results in 
multiple areas of atelectasis. This absorptive atelectasis is greatly ac- 
celerated when the child is breathing high concentrations of oxygen. 
The degree of atelectasis or hyperinflation that develops may be 
greater in infants because collateral channels that maintain alveolar 
expansion in the presence of airway obstruction are not well developed 
early in life. 

The physiologic correlates of this resistance to airflow are dyspnea, 
tachypnea, a diminished tidal volume, and a markedly altered distrib- 
ution of ventilation. In significant areas of lung parenchyma, the ratio 
of ventilation to perfusion is low, and this produces arterial hypox- 
emia. When an infant is no longer able to compensate for the disor- 
dered gas exchange by increasing ventilation, hypercarbia may ensue. 
The pathologic process may progress to involve the alveolar walls and 
spaces, producing an interstitial pneumonitis. Recovery tends to be 
slow and requires several weeks. 

Experimental and cttnicj^tadjesjia^ 
ment' of wheezing andjfie^ 

drenTand their risk f ^subsequent w heezin g and pulrnqnary _ function 
abnormalities, are related to~the type _ofjnflan^ator^ response jniti r 
ate"d By RS V or other viruses "and to a predisposition of the host (see 
Chapter" 155)"' In' particular, hypersensitivity responses characterized 



FIGURE 60-a. Inflammation and necrosis 
in bronchiolitis, resulting in obliteration ofj the 
bronchiolar lumen. 
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,nV,Z i ° f v,rus - s P ecifi c IgE antibody and certain cellular 

inflammatory ^mediators have been relatfed to the development and 
seventy of wheezing in infants and the risk of recurrent wheezin* »'-" 
otVhHH Sl Cyt °u" eS and chem °kines in respiratory secretions 
ot children wnh bronchiolitis and with recurrent wheezing have su*. 
gested the expression of interferon-^ interleukin (IL)-8, IL-10 and 
cytokines produced by helper T (Th)l and Th2 lymphocytes are im- 
portant m the pathogenesis of bronchiolitis and subsequent recun-ent 
episodes of wheezing. ■ 1I - 3S •. 

Clarifying the relationship between bronchiolitis and subsequent 
asthma is complicated by confusion about the pathophysiology of 
asthma itself - Asthma is a heterogeneou group of disorders engen- 
dered by multiple factors, both genetic arid environmental. Thes? in- 
clude not only an atopic predisposition and the environmental risk 
factors noted earlier but also specific genetic polymorphisms."— 
Studies on twins have demonstrated that 70% of the risk of develop- 
ing asthma in early childhood is related to genetic factors." and 
many of the specific linkages identified to date are related to inflam- 
mation. Nevertheless, the disorders in [this heterogeneous group 
share, in various combinations, wheezing.. reversible airway obstruc- 
tion, airway inflammation, and structural airway wall remodeling 
Many distinct asthma phenotypes exist, and the following are exam- 
ples of only three: (1) Some children wheeze repeatedly with respi- 
ratory viral infections in the first 5 years ;of life but have few prob- 
lems thereafter." (2) Other children with atopy and allergies develop 
wheezing beyond 5 years of age. Many of these have fewer problems 
when they become teenagers and adults. (3) Other individuals with 
adult-onset wheezing are at increased risklof developing irreversible 
airway obstruction. 

Much of asthma, therefore, seems to be related to a dysregulation 
of airway inflammation. Inherited traits that do not involve the in- 
flammatory response may also be important in some individuals; such 
as variations in the beta adrenergic receptor or in airway geometry 
(e^g., size). Any traits' that contribu te to th'e dysregu lation of airway 
inflammation or airway dysfunction in asthma ma y also contribute to ' 
Hi£ii^PIPfig?ses with respiratory viral, mf ectionsT "f hTis Th'p" i n - 
creasecTlncidence ofwheezing. with subsequentTelplratory viral in- 
fections among children with a history of bronchiolitis in infancy is 
not surprising. Nevertheless, the association between bro nchiolitis 
and asthma is not straig htforward. Several investigators h ave demon: 
s ™ l y_g at cnnaren witB -bronchiolitis in infa ncy have nolm^ea sed* 
BEjoL^ffi ma or abnormal pulmonary functio n by the time thev 
reach early adolescence. 41 "* I - 
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^INIC^MANIFESTATIONS 



fnT h?' , y 3 VanCty ° f a PP e »ations. including wheez- 
ing bronchiolitis, infectious asthma, and asthmatic bronchitis but 
all refer to the clinical syndrome in youn- children n r Z2 "u 
wheezing and hyperinflation of the" !«£, ^acc^^TE 
tachypnea. The onset of bronchiolitis, however constat f of le 
respiratory tract signs, especially coryza and cou^S™^ 
prodromal period of I to 7 days occurs and is marked bTfcver 
which is usually mild, especially with RSV. Sometimes the initial* 
presentation is apnea. Apnea usually appears after l to 3 days of up 
per respiratory signs that are so mild as to go unnoticed and before 
lower respiratory tract disease is evident. Manifestations of lower 
respiratory tract involvement become evident after the several days 
of the prodromal upper respiratory tract signs. The progression of 
tile disease may be reflected initially in the development of a promi- 
nent cough, and subsequently by an increase in the respiratory rate 
and m nonspecific systemic symptoms such as irritability, lethVy 

mfrCTh 3 ' W ^ P ro ^ ession - tach yP"^ and tachycardia may be 
marked, although fever may no longer be present. Retractions of the 
chest wall, flanng of the nasal alae, and grunting are evidence of 
the increased work of breathing. Cyanosis is rarely observed even 
though moderate to severe hypoxemia may be present" 
Auscultatory findings, which may vary from hour to hour, include 
wheezmg with or without crackles. Increasing dyspnea with de- 
creasing lung sounds on auscultation and diminished movement of 
failure? ' C P r °S ressive obstruction and impending respiratory 

Dehydration is a common accompaniment of bronchiolitis and re- 
sults from paroxysms of coughing, which may trigger vomiting, and 
from a poor oral intake related to the respiratory distress and lethargy 

J*TcZ?T\^ e ? in ?™ SeS ^ fluid re£ ! uirem ^t- Otitis media occurs 
in 10% to 30% of infants, and mild conjunctivitis and occasionally di- 
arrhea may also be present. 

The acute course typically lasts 3 to 7 days. Most infants show 
improvement within 3 to 4 days and gradually recover over 1 to 
2 weeks, but the cough may persist for longer. One study, examin- 
ing the duration of illness in ambulatory children diagnosed with 
bronchiolitis, found that the median duration of symptoms was 12 
days. After 3 weeks, 18% remained symptomatic, and after 4 weeks 
9% continued to be ill.-" No factor— sex, age, weight, or respiratory 
rate— appeared to be predictive of longer illness. The viral etiology 
was not examined. 
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COMPLICATIONS 



Almost all children recover from bronchiolitis without difficulty. • 
Complications from bronchiolitis are relatively rare, especially in nor- 
mal children. A number of studies have attempted to predict by epi- 
demiologic and clinical characteristics which children with acute 
bronchiolitis are most likely to have complicated or severe courses^ 
Infants with underlying diseases, especially cardiac, pulmonary, and 
immunodeficiency diseases, and those who were premature are most 
aTrisk for prolonged or complicated illness."" " - Clinical character- 
istics at the onset of the acute illness, such as respiratory rate or aus- 
cultatory findings, have not been of cqnsistent prognostic value_ 
Diminished artenal oxygen saturation, however, has associated 
with complicated illness."" 2 Progression to respiratory failure and 
prolonged hypoxemia are uncommon with currently available techni- 
cal ana pharmacologic methods of management. If such complications 
occur, they are most likely to be in infants with compromising under- 
lying conditions and in very young infant?. 

Cardiovascular abnormalities have been occasionally reported to 
occur during bronchiolitis in children with no underlying cardiac 
disease 53 - 54 In one study, 2% of infants with bronchiolitis had mild 
electrocardiographic abnormalities." In a;small group , of^ ™* 
bronchiolitis from RSV or parainfluenza virus, about half were 
demonstrated to have some transient tricuspid valve regurgitation dur- 
in" the most acute phase of the illness. 53 i 

Aspiration has also been demonstrated to be a relatively frequent 
comp Sn in infants with RSV bronchiolitis - Infants who re- 
. ceived no therapy for aspiration were much more likely to develop 
reactive airway disease subsequently. 

The sequelae of bronchiolitis that occur frequently and are of ma- 
jor concern are recurrent episodes of reactive airway disease, which 
Ire accompanied by pulmonary function abnormal! ties m so me, chil- 
dren. As discussed previously (see "Pathophysiology ), the link be- 
tween this and bronchiolitis in infancy is unclear. Nevertheless the 
prognosis for most children with subsequent episodes of wheezing 
during early childhood is good. Some follow-up studies °f children 
who had bronchiolitis diagnosed in infancy have shown that these chil- 
dren at school age had no greater occurrence of reactive ^aych^ea e 
than those without an early history of bronchiolitis^ • 58 J^™* dity 
associated with bronchiolitishas been markedly reduced with the ad- 
vancement in the technology of supportive care. 
in hospitalized infants has been estimated to be less than 1%. Ihe 
mortaUty-rate, however, increases significantly ™*™£f o ™™% 
underlying compromising conditions and is estimated at 3% to 5% 
r t hes y e children, the greatest proportion of h««cta^w«xaj^ 
deaths has occurred in infants of low Birth weight (<2500 g), espe 
S in those with very low birth weight «1500 g) N evertheless. 
It majority (63%) of all bronchiolitis^associated deaths ir > children 
under 1 year of age occurs in those with a normal birth weight. 



LABORATORY FINDINGS 

The total white blood cell count in children with bronchiolitis is usu- 
Sy Sin the normal range or slightly: elevated - In hospxtatod in- 
fants who are more seriously ill and hypoxemic, the white Mood jell 
count may be elevated, and the differential count may show a leftward 
shift. Most infants requiring hospitalization will have some degree , off 
hypoxemia on measurement of me^Sa^gerrsatoTaaorr-levels^ 
Scally, this is difficult to assess, bfecause the degree of wheezing 
and retractions correlates poorly with the level of oxygenation^ Only 
the most severely ill children develop typercarbia, as most are able to 
compensate for the compromised g^s exchange by - increasing the 
minute ventilation despite the increased work of breathing. 



A variety of entities may cause a similar picture of dyspnea and 
wheezing in the infant. Asthma is not easily differentiated, particularly 
if it is the infant's first episode. Furthermore, the two dise ases may be 
combined. A n appreciable proportion of wheezing episodes occurring 
in a child with^ an atopic diathesis may arise from viral infections. 62 
RSV in particular has a propensity to induce wheezing in young chil- 
dren Even in adults with acute RSV infection that is clinically mani- 
fested as an upper respiratory tract infection, hyperreactivity of the 
airways can be detected by pulmonary function testing and may last 
for 1 or 2 months. 65 . ' 

Specific laboratory and radiologic tests are not required for most 
cases of bronchiolitis." In hospitalized infants, determination of the 
viral etiology may be helpful for infection control procedures, includ- 
ing cohorting, «p-Hfir antiviral therapy, as for influenza or 
RSV, is being considered. 51 

Identification of the specific agent of acute bronchiolitis can be 
made in an appreciable proportion of infants by viral isolation from 
respiratory secretions, preferably from a nasal wash. 6 - 6 - In most cases, 
the viruses associ ated with bronchiolitis may be identi fied m tissue 
culture within 3 to 1 days. More commonly used are me rapia virai di- 
agnostic techniques, especially for RSV and influenza A and 
B viruses which allow identification of the viral antigen in the respi- 
ratory secretions within hours. 66 - 67 The sensitivity of these assays is 
variable and, the positive predictive value significantly diminishes 
when RSV infection or the influenza viruses are not epidemic m the 
community. The use of culture in addition to the screening rapid anti- 
gen detection assay may be of particular benefit when unsuspected 
viral agent is not highly prevalent in the community, and when results 
of the screening rapid-technique tests are negative. Viral isolatton pro- 
cedures and rapid antigen tests that include multiple viral antigens of- 
fer the further advantage of detecting other agents that may be the 
cause of the illness or that are concurrently present. The sensitivity ot 
detecting the viral etiology appears to be markedly enhanced by the 
use of reverse transcriptase-polymerase chain reaction (RT-PCR). 
Serologic tests to determine the etiologic agent are rarely helpful in 
clinical management and may be difficult to interpret, because the 
young infant has maternally acquired antibody to many of the viral 
agents of bronchiolitis. . 

A chest radiograph is not routinely recommended for first-time 
wheezers in the first year of life if there are no complicatic ms or un- 
derlying disease.' If a chest roentgenogram is obtained, the hallmarks 
of acute bronchiolitis are hyperinflation with associated depressed 
diaphragms', hyperlucency of the parenchyma and decreased 
costophrenic angles.™"" The bronchovascular markings are usually 
pSSKnfine* densities radiating from the hila. Multiple areas 
of atelectasis of variable degree are also commonly presen and diffi- 
cult to differentiate from the infiltrates of pneumonia. Indeed ; both 
bronchiolitis and pneumonia may be concurrently present, especially 

with RSV infection. 

The abnormalities observed on the chest roentgenogram m acute 
bronchiolitis often do not correlate with the 

the child may be severely ill despite minimal findings on me chest 
roentgenogram. Furthermore, considerable mtraobserver "n^nterob- 
serve? variation has been observed to occur among 
assessment of roentgenograph* findings for the diagnosis o ^ res 
piratory tract disease in infants, especially ^.^* f b « , ^ ll I S re . 
P Th. differential di » r ™< "f wheezvn^ m -m infant is broad and re 
__^Jes^careful history' and examinaLon. 6 ' Gastric reflux ane aspirin 
ITy produce a- p rc!u^^^ 

bronchiolitis. Other considerations include obstruction of * e a ^^ 
a foreign body, vascular rings, retropharyngeal abscess, and even en 
larged adenoids. Wheezing may also be associated with cysttc fibrosis, 
rnmunodeficiency, and congestive heart failure in young infants. 



DIAGNOSIS 



THERAPY 



The diagnosis of bronchiolitis is made most frequently on *e basis of 
me characteristic clinical and epidemiologic : findings H™^. con- 
siderable confusion ex 1S ts over the exact definition of bronchiolitis. 



Supportive care is the mainstay of therapy in both ° u <pahent and^ n 
pafent cases. At home, care is aimed primarily at comfort, ma* am 
S adequate hydration, and treating fever if necessary. Antibiotics X* 



not routinely recommended and should be reserved for cases in which 
proven coinfection with bacteria exists. 3 .- 64 

Hospitalization is necessary for those infants unable to maintain 
adequate hydration and for those infants with evidence of increasing 
lethargy and respiratory distress. This rpay be signaled by increasing 
retractions of the chest wall and by tachypnea. However, determina- 
tion of the respiratory rate in young infants is often confounded by 
crying and fever, and the normal respiratory rate according to age must 
be considered. 1 j 

More than two decades ago, Reynolds and Cook noted for hospi- 
talized infants that "oxygen is vitally important in bronchiolitis, and 
there is little convincing evidence that any other therapy is consistently 
or even occasionally useful." 74 Today, the mainstay of therapy for the 
hospitalized child remains supportive care with oxygen administration 
to maintain an adequate oxygen saturation level (usually at 92% or 
greater). 1 - 3 - 64 - 75 Although mist therapy is also commonly employed, its 
use has not been proven beneficial, and 'chest physiotherapy has been 
shown to be of no help. 76,77 j 

The only specific therapy currently available for hospitalized cases of 
bronchiolitis caused by RSV is inhaled ribavirin (1-p-D-ribofuranosyl- 
l,2,4-triazole-3-carboxamide), a synthetic nucleoside (see Chapter 
155). Ribavirin should be considered fontherapy only for those infants 
who have or are at risk of developing severe or complicated RSV in- 
fection, such as those with underlying predisposing conditions, espe- 
cially prematurity and cardiopulmonary [disease. 51 The drug is expen- 
sive and the relative benefit to cost mustibe considered on the basis of 
the individual patient. : 

Medical therapy commonly includes bronchodilators, corticoste- 
roids, and antibiotics. Evidence for use of any of these has been con- 
fusing, contrasting, or incomplete. 64 - 78 A recent review by the Agency 
for Healthcare Research and Quality 64 of the efficacy of these thera- 
pies in managing bronchiolitis concluded that no single agent could be 
routinely recommended for the management of bronchiolitis. 
Convincing evidence for the use of these 1 or other agents was not iden- 
tified, and some had adverse effects, including budesonide and inter- 
feron-alfa-2. The agency's review suggested that several agents should 
be further studied in correctly designed trials, including nebulized ep- 
inephrine, nebulized salbutamol plus ipratropium bromide, nebulized 
ipratropium bromide, oral or parental corticosteroids (preferably dex- 
amethasone), and inhaled corticosteroids. Despite this lack of evi- 
dence of efficacy, these agents, including antibiotics, are used in the 
majority of infants hospitalized with bronchiolitis and with bronchi- 
olitis identified as caused by RSV 79 - 80 • 

One meta-analysis of bronchodilating agents concluded that no rec- 
ommendation could be made because determination of their benefit 
was confounded by the various methods and populations included in 
the available studies. 81 However, a recent multicenter, randomized, 
double-blind, controlled study of infants less than 12 months of age 
with acute bronchiolitis demonstrated that therapy with nebulized epi- 
nephrine did not significantly shorten the:duration of hospitalization, or 
the number of days until the infant ! was ready for discharge. 78 
Furthermore, in the cohort of infants who required supplemental oxy- 
gen and intravenous fluids, the time until; an infant was ready to be dis- 
charged was significantly longer for those who received nebulized epi- 
nephrine than for those who received placebo. These agents, therefore, 
are not routinely recommended for infants. 3 - 64 - 82 A carefully monitored 
trial of nebulized bronchodilators in individual cases has been recom- 
mended by some. The response ..should ,be„ohjejcdyely_do.cumented.. by 

diminished iespiratory distress and improved oxygen saturation. An 
initial beneficial response, however, m'ay not be seen when bron- 
chodilators are again used later. Repeated use of inhaled bronchodila- 
tors in the absence of a positive clinical response is inappropriate. 

Studies examining the benefit of corticosteroid therapy have in- 
cluded infants with a clinical diagnosis of bronchiolitis but without a 
determination of specific viral etiologyJ The results have been con- 
flicting; most corticosteroids have shown no benefit, and their use is 
not routinely recommended. 3 * 64 - 75 A metai-analysis of therapy with sys- 
temic corticosteroids employed in six trials concluded that the dura- 
tion of hospitalization and symptoms was shortened by 0.43 days. 83 



However, two of the six trials included infants with a history of previ- 
ous wheezing. If these two studies were eliminated from the analysis, 
the remaining four studies with only first- time wheezers showed that 
corticosteroids had no significant benefit. Patients with underlying 
asthma or cfironic lung disease (bronchopulmonary dysplasia) who 
have bronchiolitis related to a lower respiratory viral infection are 
much more likely to benefit from bronchodilator therapy or a brief 
course of corticosteroids than are previously well infants. Therefore, 
such therapy, should be considered for infants with bronchiolitis who 
have bronchopulmonary dysplasia or chronic lung disease, a history of 
previous wheezing, or a strong family history of asthma. 

PREVENTION 



Prevention of the clinical entity of bronchiolitis is very difficult be- 
cause of its multiple etiologies and varying pathogenesis. For bron- 
chiolitis associated with primary RSV infection, antibody prepara- 
tions, including intravenous immunoglobulin and intravenous 
immunoglobulin with high titers of neutralizing antibody to RSV 
(RSV-IVIgG), and more recently monoclonal antibody directed 
against the F protein of RSV (palivizumab), have been examined for 
use therapeutically and prophylactically. 51 None of these preparations 
has shown any benefit in therapy. In high-risk infants, controlled trials 
have shown a significant reduction in hospitalization for RSV infec- 
tion when RSV-IVIgG or palivizumab is given on a monthly basis over 
the 5-month period of RSV activity in the community. 51 Whether in- 
fants with high-risk conditions would derive significant benefit com- 
pared to the cost remains controversial and in general should be deter- 
mined on the basis of each infant's circumstances and estimated risk. 

BRONCHIOLITIS OBLITERANS 

A rare, chronic type of bronchiolitis termed bronchiolitis obliterans has 
been reported in both adults and children. 84 - 85 Bronchiolitis obliterans 
has been cited as an uncommon complication of viral infections, usu- 
ally viral bronchiolitis, lung transplantation, connective tissue diseases, 
and inhalation of toxic substances. Often, no cause is identified. 85 - 86 

In infants, especially those with certain undefined genetic predis- 
positions, the major association has been with adenovirus infection. 87 
The disease" appears to be particularly prevalent among Native 
American populations in central Canada and among Polynesians in 
New Zealand. In some geographic areas, the frequency or clustering 
of bronchiolitis obliterans cases has been correlated with the occur- 
rence of adenoviral infection in the community. 

Pathogenesis 

Bronchiolitis] obliterans is believed to result from an injury to the bron- 
chioles and . smaller airways. The healing process produces large 
amounts of inflammatory cells, mucoid tissue, granulation tissue, and 
thickening of the airway walls with connective tissue. This subse- 
quently produces obstruction, bronchiectasis, and even obliteration of 
the airways. 88 ' 89 

Clinical Findings 

The respiratory illness in children initially appears similar to other vi- 
ral lower respiratory tract illnesses, characterized by cough and lower 
respiratory tract signs. An interim period of improvement may occur, 
.—followed. by /progressive ..symptoms of respiratory, distress, productive 
cough, and wheezing. The obstructive respiratory symptoms progress 
and persist, and the child becomes chronically ill. Many develop 
bronchiectasis, cor pulmonale, and dependence on oxygen. 

Diagnosis ; 

A nodular, diffuse picture, similar to that for miliary tuberculosis, is 
present on chest roentgenogram,. Some patients may also develop 
Swyer- James syndrome, characterized by a decrease in pulmonary vas- 
cular markings and unilateral hyperlucency. Computed tomography re- 
veals bronchiectasis, and bronchography shows that the contrast does 
not reach the peripheral areas of the lung because of the obstruction. 
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'Part VI II -Disorders of the 'C^rdiovascular^System 



water occurs as a consequence of the elevation of systemic venous and 
capillary pressures and the resultant transudation of fluid into the pul- 
monary or systemic interstitial space. On the other hand, proponents 
of the forward HF hypothesis maintain that the clinical manifestations 
of HF result directly from an inadequate discharge of blood into the 
arterial system. According to this concept, salt and water retention is 
a consequence of diminished renal perfusion and excessive proximal 
and distal tubular reabsorption of sodium, the latter through activation 
of the renin-angiotensin-aldosterone system (RAAS) (Chap. 32). 

The rate of onset of HF often influences the clinical manifestations. 
For example, when a large portion of \ the left ventricle is suddenly 
destroyed, as in myocardial infarction; the patient may succumb to 
acute pulmonary edema, a manifestation of backward failure. If the 
patient survives the acute insult, clinical manifestations resulting from 
a chronically depressed cardiac output,! including the abnormal reten- 
tion of fluid within the systemic vascular bed, may develop, which is 
a manifestation of forward failure. \ 

SALT AND WATER RETENTION (See also Chap. 32) When the volume of 
blood pumped by the left ventricle into the systemic vascular bed is 
reduced, a complex sequence of adjustments occurs that ultimately 
results in the abnormal accumulation of fluid. This may be considered 
a two-edged sword. Many of the troubling clinical manifestations of 
HF, such as pulmonary congestion and edema, are secondary to this 
excessive retention of fluid (see Fig. 32-1). However, this abnormal 
fluid accumulation and the expansion tof blood volume that accom- 
panies it also constitute an important compensatory mechanism that 
tends to maintain cardiac output and therefore perfusion of the vital 
organs. Except in the teiThinal stages of HF, the ventricle operates on 
an ascending, albeit depressed and flattened, function curve (see Fig. 
215-5), and the augmented ventricular| end-diastolic volume charac- 
teristic of HF must , be regarded as helping to maintain the reduced 
cardiac output, despite causing pulmonary and/or systemic venous 
congestion. 

CLINICAL MANIFESTATIONS OF HEART FAILURE 



awaken the patient from sleep, and may be quite frightening. Th 0 
simple orthopnea may be relieved by sitting upright at the side oTT 
bed with legs dependent, in the patient with paroxysmal noctu * ] 
dyspnea, coughing and wheezing often persist even in this positio 



RESPIRATORY DISTURBANCES 6 Dyspnea (Chap. 29) In early HF, dysp- 
nea is dbserved only during exertion, when it may simply represent 
an aggravation of the breathlessness that occurs normally. As HF ad- 
vances, dyspnea occurs with progressively less strenuous activity and 
ultimately it is present even at rest. The principal difference between 
exertional dyspnea in normal persons and in patients with HF is the 
degree of exertion necessary to induce this symptom. Cardiac dyspnea 
is observed most frequently in patients with elevations of pulmonary 
venous and capillary pressures who ha^e engorged pulmonary vessels 
and interstitial accumulation of interstitial fluid. The activation of re- 
ceptors in the lungs results in the rapid, shallow breathing character- 
istic of cardiac dyspnea. The oxygen cost of breathing is increased by 
the excessive work of the respiratory muscles required to move air into 
and out of the congested lungs. This is coupled with the diminished 
delivery of oxygen to these muscles. a|consequence of a reduced car- 
diac output. This imbalance may contribute to"fatiguex>f-theTespiratory ■ 
muscles and the sensation of shortnesS|Of breath. 

Orthopnea This symptom, i.e., dyspnea in the recumbent position, is 
usually a later manifestation of HF than; exertional dyspnea. Orthopnea 
results from the redistribution of fluid from the abdomen and lower 
extremities into the chest during recumbency, which increases the pul- 
monary capillary pressure, combined with elevation of the diaphragm. 
Patients with orthopnea must elevate their head on several pillows at 
night and frequently awaken short of breath and/or coughing if their 
head slips off the pillows. Orthopnea' is usually relieved by sitting 
upright, and some patients report that 'they find relief from sitting in 
front of an open window. In advanced HF, patients cannot lie down 
at all and must spend the entire night in a sitting position. 
Paroxysmal (Nocturnal) Dyspnea This term refers to attacks of severe 
shortness of breath and coughing that generally occur at night, usually 



Paroxysmal nocturnal dyspnea may be caused in part by the depress 
of the respiratory center during sleep, which may reduce ventilat' ° 
sufficiently to lower arterial oxygen tension, particularly in patient 1 



with interstitial lung edema and reduced pulmonary compliance. Car 
diac asthma i s closely related to paroxysmal nocturnal dyspn eTanj" 
_nQcturnal coiigfr"an~d is ch"aractenzed"py wheezing secoridaTylo" bron. 
cnospasm^l^ (Chaps 
"29 and*255)ls a severe form of cardiac asthma due to marked elevation 
of pulmonary capillary pressure leading to alveolar edema, associated 
with extreme shortness of breath, rales over the lung fields, and the 
expectoration of blood-tinged fluid. If not treated promptly, acute pul- 
monary edema may be fatal. 

Cheyne- Stokes ^Respiration Also known as periodic respiration or cyclic 
respiration, Cheyne-Stokes respiration is characterized by diminished 
sensitivity of' the respiratory center to arterial P co ,. There is an apneic 
phase, during which the arterial P D2 falls and the arterial P CG2 rises. 
These changes in the arterial blood stimulate the depressed respiratory 
center, resulting in hyperventilation and hypocapnia, followed in turn 
by recurrence of apnea. Cheyne-Stokes respiration occurs most often 
in patients with cerebral atherosclerosis and other cerebral lesions, but 
the prolongation of the circulation time from the lung to the brain thai 
occurs in HF, particularly in patients with hypertension and coronary 
artery disease, also appears to contribute to this form of disordered 
breathing. j 

OTHER SYMPTOMS E Fatigue and Weakness These nonspecific but com- 
mon symptoms of HF are related to the reduction of skeletal muscle 
perfusion. Exercise capacity is reduced by the limited ability of the 
failing heart to increase its output and deliver oxygen to the exercising 
muscles. 

Abdominal Symptoms Anorexia and nausea associated with abdominal 
pain and fullness are frequent complaints and may be related to the 
congested liver and portal venous system. 

Cerebral Symptoms Patients with severe HF, particularly elderly pa- 
tients with cerebral arteriosclerosis, reduced cerebral perfusion, and ■ 
arterial hypoxemia, may develop alterations in the mental state char- ^ 
acterized by| confusion, difficulty, in concentration, impairment^^g 
memory, headache, insomnia, ancLanxiety. Nocturia is common in 
and may contribute to insomnia. 

PHYSICAL FINDINGS (See Chap. 209) In mild or moderately severe ^||p 
the patient appears in no distress at rest except feeling uncomforta ,^|s 
when lying fiat for more than a few minutes. In severe HF, the P uS -Jg^ 
pressure may be diminished, reflecting a reduction in stroke volun^_g|i 
and the diastolic arterial pressure may be elevated as a conseque 
of generalized vasoconstriction. In severe acute HF, systolic hypo 
sion may be present, with cool, diaphoretic extremities, and 9j e ^fS|i |. 
Stokes respiration. There may be cyanosis of the lips and nai ^ 
(Chap. 3T) and sinus 'tachycardia. -Systemic venous -pressuiXJL^0^ 
abnormally elevated, and this may be reflected in distention 0 ^ 
jugular veins. In the early stages of HF, the venous pressure 
normal at rest but may become abnormally elevated, with su 
pressure on the abdomen (positive abdominojugular reflux). 

Third and fourth heart sounds are often audible but are n ^ on -qf| 
for HF, and pulsus alternans, i.e., a regular rhythm with al ^ jon jn jhe;|j 
strong and weak cardiac contractions and therefore alterna 
strength of the peripheral pulses, may be present. This sign^^;;^ 
HF may be detected by sphygmomanometry and in more se ^ 
even by palpation; it frequently follows an extrasystole ^ J give . p'r-jp 
most commonly in patients with cardiomyopathy, hypert e - 1 . 
chemic heart disease. 

Pulmonary Rales Moist, inspiratory, crepitant rales and ^p ari^ 
cussion over the lung bases are common in patients wi 
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notomy (the Chamberlain procedure). This approach involves either a 
right or left parasternal incision and dissection directly down to a mass 
or node that requires biopsy. 1 

i 
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Section 2, Diseases of the Respiratory System 



Asthma i s defined as a chronic inflammatory disease of airways that 
is characterized by increased "responsiveness " of the trachebbronchiaT 
tree to a multiplicity of stimuli. It is manifested physiologically by a 
widespread narrowing of the air passages! which may be relieved spon- 
taneously or as a result of therapy, and clinically by paroxysms of 
dyspnea, cough, and wheezing. Asthmaj is "ah episodic" disease",' with 
acute "exacerbations interspersed with ^ symptom -free* pVribds7 Ty^ 
cSVyrmost '^^^^^Miytd,^ lasting minutes~t6~h^ 
„ ical]y the P atient _ seems }*> "recover ' iompietely "after an attacTC 
However, there caFBTa phase in vvHfch the patienrexperiencel*sorne 
degree of airway obstruction daily. This phase can be mild, with or 
without superimposed severe episodes, or much more serious, with 
severe obstruction persisting for days or weeks; the latter condition is 
known as status asthmaticus. In unusual circumstances, acute episodes 
can cause death. « 

PREVALENCE AND ETIOLOGY Asthma is a very common disease with im- 
mense social impact. The prevalence of alsthma is rising in many parts 
of the world, but it is unclear whether this is due to an actual increase 
in incidence or merely to the fact that the size of the overall population 
is growing. It is estimated that 4 to 5% of; the population of the United 
.States is affected. Data from the Centers for Disease Control and Pre- 
vention suggest that 1 0 to 1 1 million perspns had acute attacks in 1998, 
which resulted in 13.9 million outpatient' visits, 2 million requests for 
urgent care, and 423,000 hospitalizations,; with a total cost >$6 billion. 
The impact of the disease appears to fall more heavily on minorities 
and inner-city African-American and Hispanic persons. 

Bronchial asthma occurs at all ages bu't predominantly in early life. 
■ About one-half of cases develop before age 10. and another third occur 
before age 40. In childhood, there is a 2: 1< male/female preponderance, 
but the sex ratio equalizes by age 30. From an etiologic standpoint, 
asthma is a heterogeneous disease and genetic (atopic) and environ- 
mental factors, such as viruses, occupational exposures . and allergens, 
contribute to its initiation and continuance. 

Atopy is the single largest, . risk..Jfactor_J[Qjc„ the _deyeLopment.„of... 
asthma. Allergic asthma is often associated with a personal and/or 
family history of allergic diseases such as rhinitis, urticaria, and ec- 
zema; with positive wheal-and-flare skin; reactions to intradermal in- 
jection of extracts of airborne antigens; with increased levels of IgE 
in the serum; and/or with a positive respbnse to provocation tests in- 
volving the inhalation of specific antigem 

A significant fraction of patients withjasthma present with no per- 
sonal or family history of allergy, with negative skin tests, and with 
normal serum levels of IgE, and therefore have disease that cannot be 
classified on the basis of currently define^ immunologic mechanisms. 
These patients are said to have idiosyncratic asthma or nonatopic 
asthma. Many patients have disease that does not fir clearly into either 
of the preceding categories but instead falls into a mixed group with 



features of each. In general, asthma that has its onset in early life tends 
to have a strong allergic component, whereas asthma that develops late 
tends to be nonallergic or to have a mixed etiology. 

PATHOGENESIS (See also Chap. 298) Asthma results from a state of 
persistent subacute inflammation of the airways. Even in asympto- 
matic patients,' the airways can be edematous and infiltrated with eo- 
sinophils, neutrophils, and lymphocytes, with or without an increase 
in the collagen content of the epithelial basement membrane. Overall, 
there is a generalized increase in cellularity associated with an elevated 
capillary density. There may also be glandular hypertrophy and de- 
nudation of the epithelium. These changes may persist despite treat- 
ment and often do not relate to the severity of the disease. 

The physiologic arid clinical features of asthma derive from an 
interaction among the resident and infiltrating inflammatory cells in 
the airway surface epithelium, inflammatory mediators, and cytokines. 
The cells thought to play important parts in the inflammatory response 
are mast cells,! eosinophils, lymphocytes, and airway epithelial cells. 
The roles of neutrophils, macrophages, and other cellular constituents 
of the airways. are less well defined. Each of the major cell types can 
contribute mediators and cytokines to initiate and amplify both acute 
inflammation and the long-term pathologic changes described (Fig. 
236-1). The mediators released produce an intense, immediate inflam- 
matory reaction involving bronchoconstriction, vascular congestion, 
edema formation, increased mufcus production, and impaired muco- 
ciliary transport. This intense^iucal event can then be followed by a 
more chronic one. Other elaborated chemotactic factors (eosinophil 
and neutrophil chemotactic factors of anaphylaxis and leukotriene B 4 ) 
also bring eosinophils, platelets, and polymorphonuclear leukocytes to 
the site of the reaction. The airway epithelium is both the target of. v: 
■ and a contributor to, the inflammatory cascade. This tissue both am- 
plifies bronchoconstriction and promotes vasodilatation through me 
release of the compounds shown in Fig. 236-2. 
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FIGURE 236-1 Cellular sources of inflammatory mediators and 
fects. PAF, platelet-activating factor; AHR, antihyaluronidase reaction. I , ( 

in E Middleton et al (eds): Allergy Principles and Practice, 5th ed. . ' . 
1998, with permission.] 
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■flfiURE 236-2 Inflammatory mediators derived from epithelial sources. NO nitrous 
■■ .-oxide; PGE„ pm^,' GM-CSF granulocyte-macrophage colony-stimula in c 
■ • ;tor , a, imerleukin; RANTES, regulated on activation, T cell expressed and secre ed- 
£Gf, epidermal growth factor; IGF, insulin-like growth factor; PDGF, platelet-derived 
.flrawth factor, [from PJ Barnes, m E Middlewn et al (eds): Allergy PrindolYs and 
Sth ed. St. Louis, Mosby, igge, with permission:) and 

: The eosi nophil ap pears to play an important part in the infiltrative 
. ^component. IrTierieimin-TIIT5 stimul ates the release nf xh PK , ^uTT^Z 
¥^^*!!SJSS cxl l n ™ m S25^5TlK^tiV15ted" these cells 
I'm ? "«* source °f leukotnenes. and the granular proteins released 
4 , (major bas.c protein and eosinophilic cationic protein) and oxven- 
^enved free radicals are capable of destroying the airway epithelfum 
^ch then is sloughed mto the bronchial lumenlin the form of Creola 
^*od,es. Besides resulting in a loss of barrier and secretory function 
W? uch damage el.c.ts the production of chemotactic cytokines leading 
Mfer .nflammation. In theory, it can also Expose sensory ne™ 
jgwtags. *us .nmattng neurogenic inflammatory pathways. That in 
iS^rr • Prin ^ l0cal -ent into ai generalised reaction 
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j^^^r N T , AlthOUSh thCre ^ ll " ,e d ° Ubt th3t 
l^mechankm , 121 com P onem - *e identification of the 

Rental J !? y ? g the iUnCSS haS prov ^ n difficult for ^h 
fe*^isease th " V, ]aCk of Unifonn *g**™pt on the definition 
^ modes 0 f il'" y t0 d6fine 3 sin S' e Phenotype, non-Men- 
i^mental f ac ,„ Z'^'^ incom P iete understanding of how 
Update oen«? ^ Y g6netiC ex P ressi °«' Screening families 
|fe e <o aiopy e e T? has 'dentified multiple chromosomal re g ions..that 
i^nee f 0r ' . " ? ° J e E lev els, and airway hyperresponsiveness. 
ifbeen " C l *§ e of high total serum IgE levels and atopy 

H^ns scatLn ^ TOm ° somes 5 ^ ™* &l m a number of 
luting evidS th ? Ug , hout world - Regio|ns of the genome 
i^Uy shoLI °, nC£ 5 0r Ilnka S e t0 bronchial hyperreactivity also 
lH llent candi da ,; enCe ' inkage t0 elevated totaJ ; serum levels. 
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l lhe r e^nr^ geneS exist for s P ecific abnormalities in asthma 
Ik' chr °m OS oml f WerC identified in the linkage studies. For ex- 
£»9,.. anH n . _ me contains cytokine clusters including IL-4 IL 
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alences have been suggested, but it is difficult to know how to interpret 
the data because of confounding factors. Alldrgic asthma is Sly 
seasonal, and ,, K most often observed in children and yoln?Kte 
A nonseasonal form may result from allergy to feathers anh^al dln 
ders, dust mites, molds, and other environmental anti^nsZt are 
present continuously. Ex p 0sure to antigen typically profuces an im- 
mediate response in which airway obstruction! develops in minutes and 
then resolves, in 30 to 50% of patients, a second wave ^broncho 
con.tnct.on the so-called late reaction, develops 6 to 10 h later In a 
minority, only a l ate reaction occurs. It was formerly thought that "he 
rl^Z7:Z? Senliai 10 thC deVe "» of the increase in Slay 
the case eXP ° SUre - ™ s is now know " "« » be 

™-7H e T Ch r iSm by Which an inhaled aIler gen P^okes an acute 
episode of asthma depends in part on antigen-antibody interactions on 
the surface of pulmonary mast cells, with the subsequent generation 
and release o the mediators of immediate hypersensitl v S 

ttf T t "? C ° ntaCt W " h mast that interdigitate w?th 
the epithelium at the luminal surface of the central airways The sub 
sequent elaboration of mediators and cytokmes then produced se- 
quence outlined above. [ me se 

Pharmacologic Stimuli The drugs most commonly associated with the 
induction of acute ep lso des of asthma are aspirin, colorina agents such 
as tartrate, ^-adrenergic antagonists, and sulfiting agenH s im- 
portant to recogmze drug-induced bronchia! narrowing because Us 
presence .s often associated with great morbidity. Furthermore death 

SST < ° Wed ing6Sti0n ° f * <" 0ther noSSSS 
ann-mflammatory agents) or ^-adrenergic antagonists. The typical as- 

the ™rf v KSpiTat0T y s ^ 0 ^ Primarily affects adults, although 
the condifon may occur in childhood. This problem usually begins 
with perennial vasomotor rhinitis that is followed by a hyperplastic 
hinosmusms with nasal polyps. Progressive asthma men appears On 
Sh V6 °; Sma " qUantitieS ° f aS P iriti ' rtecM individuals 

oi o^ f P °* m6 naSa ' CO ^ eesti0n ^ d acu <e, often severe 
-pisodes of airways obstruction. 

The prevalence of aspirin sensitivity in patients with asthma varies 
iT,"^ tQ StUdy ' bUt many authorities feel that 10% is a reasonable 
Tl „ T ^l'^ d6al ° f cross - re activity between aspirin and 
tZ; u ann - ,nfl « n '«»"»y compounds that inhibit prosta- 

landin G/H synthase 1 (cyclooxygenase type 1). Indomethacin, fen- 
profen, naproxen, zomepirac sodium, ibuprofen.imefenamic acid, and 
henyibutazone are particularly important in tJiis regard. However 
-etaminophen, sodium salicylate, choline salicylate, salicylamide 
id propoxyphene are well tolerated. The exact! frequency of cross- 
activity to tartrazine and other dyes in aspirin-sensitive individuals 
■nL aS fi 1S ^ S ° controversia I: a gain, 10% js the commonly ac- 
pted figure. Tins peculiar complication of aspirin-sensitive asthma 

particularly insidious, however, in that tartrazine. and other poten- 
cy troublesome dyes are widely present in the environment and may 
■ unknowingly ingested by sensitive patients. ! 

Patients with aspirin sensitivity can be desensitized by daily ad- 
mstrat.on of the drug. After this form of therapy, cross-folefance 
■o develops to other nonsteroidal anti-inflammatory agents The 
onanism by which aspirin and other such drugs produce broncho- 
Jsm appears to be a chronic overexertion of cysteinyl leukotrienes 
uch i activate mast cells. The adverse reaction t6 aspirin can be to- 
uted with the use of leukotriene synthesis blockers or receptor an- 
onists. 

^-Adrenergic antagonists regularly obstruct theairways in individ- 
s with asthma as well as in others with heightened airway reactivity 
I should be avoided by such individuals. Even, the selective beta, 
nts have this propensity, particularly at higher' doses. In fact the 
il use of beta, blockers in the eye for the treatment of glaucoma 
been associated with worsening asthma. 



sodfutb'isS^ 

used in the food and pharmaceutical intj^^t?^ 



serving a f e na, can. a.so produce acute -n^t^X^ 
individuals. Exposure usually follows ingestion of food 0 b e " IVe 
contammg these compounds, e.g., salads", fresh fruit, potatoeT 
fish, and w,ne. Exacerbation of asthma has been reported after V, '" 
of su.fite-containmg topical ophthalmic solutions, intraven OU o, USe 
cort.coids and some inhalational bronchodilator so.m o n 
dence and mechanism of action of this phenomenon are unknow" 
When suspected, the diagnosis can be confirmed by either <S or ' 



dence and mechanism of action 0 f t h T. " The ' 

When suspected, the °V h,S Pj™°"™on are unkno 

halational provocations 

Environment and Air Pollution (See also Chan ->W\ p„, • . 
causes of asthma are usually related to ^'c^J^ST 1 
the concentration of atmospheric pollutants and nStST** 
dinons tend to develop in heavily industrial or dense y poouSeT T 
ai^as and are frequent.y associated with therma. iJSoSSS" 
stations creating stagnant air masses. In these circumstances a f 
though the general population can develop respiratory sym Dt0 ^ 
tients with asthma and other respiratory 'diseases Yeni 7 be r^" 
severely affected. The air pollutants known to have "Si effect 
ozone, nitrogen dioxide, and sulfur dioxide. All produce Te^f™ 
during penods of high ventilation. In some regions of No th A m ' 
seasonal concentrations of airborne antigens such as pollen can™' 
high enough to result in epidemics of asfhma admissions to ho "pita 
and an increase in the death rate. These events may be amehora ed b 

Occupational Factors (See also Chap. 238) Occupation-related asthma 
s a significant health problem, and acute and chronic airway obSTc 
tion have be reponed t0 follow exposure tQ a JJ* «™ 

pounds used m many types of industrial processes. In General Te 
Sliced to T 

low^l . "^f asthma throu Sh immunologic mechanisms, and 
low rnolecular-w ei ghr agents, which serve as haptines or can release 

lm not 0C ° n StnCt ° r S " bstances - High-molecular-weight compounds of 
importance are wood and vegetable dusts (e.g., those of oak, grain, 
flour castor bean, green coffee bean, mako, gum acacia, karay, gum, 
and tragacanthXptor/^ce^/^^^ (e.g., antioiotics , p iperazi ne, 
and cimetidine), biologic enzymes (e.g., laundry detergents, pancreatic 
enzymes, and Bacillus subtilis), and animal and insect dusts, serums, 
and secretions (e.g., laboratory animals, chickens, crabs, prawns, oys- 
ters, rlys, bees, and moths). Troublesome low-molecular-weight com- ■ 

pounds are metal salts (e.g., platinum, chrome, vanadium, and nickel) : 

and industrial chemicals and plastics (e.g., toluene diisocyanaie. 
phthahc acid anhydride, trimellitic anhydride, persulfates, ethylene- , 
diamine, p-phenylenediamine, western red cedar, azidrocarbonamide. 
and various dyes). Formaldehyde and urea formaldehyde also fali into ; 
this group. It is important to recoenize that exposure to sensitizing ;•' 
chemicals, particularly those used in paints, solvents, and plastics, can .; 
also occur during leisure or non-work-related activities. 

If the occupational agent causes an immediate or dual immunologic . ; 
reaction, the history is similar to that which occurs with exposure io jrt 
other antigens. Often, however, patients will give a characteristic eye - A" 
■ lie -history rThey are' well ' when" they arri ve"at work, and sympK»" ! 
develop toward the end of the shift, progress after the work site is left, 
and then regress. Absence from work during weekends or vacations 
brings about remission. Frequently, there are similar symptoms in fel- 
low employees. 

lnfertons _Respjratory infections are mejnosLcomrnqn of the stimuli. ^ 
that evoke acute exacerbations of asthma. Respiratory, viruses and no^ v-g 
bacteria 6FaTIeTi"P to microorganisms are the major etioiog5c-ft cW ^\^ 
In young children, the most important infectiou s agents areTejpn* c0 "j 
syncytial virus and parainfluenza virus. Insider children and » 
i^i- n .9Y.'r us and influenza virus predo minate as pathogens. Simp Je .^^ 
oruzation of the tracheobronchial tree is insufficient to evoke^Jjlgg 
episodes of bronchospasm, and attacks of asthma occur only 




symptoms of an ongoing respiratory tract infection are, or have been, 
present. Viral infections can actively and chronically destabilize 
asthma, and they are perhaps the onJy stimuli thait can produce constant 
symptoms for weeks. The mechanism by which viruses induce exac- 
erbations of asthma may be related to the production of T cell-derived 
cytokines that potentiate the infiltration of inflammatory cells into al- 
ready susceptible airways. • 

Exercise Exercise is a very common precipitant of acute episodes of 
asthma. This stimulus differs from other naturally occurring provo- 
cations, such as antigens, viral infections, and air pollutants, in that it 
does not evoke any long-term sequelae, nor does it increase airway 
reactivity. Typically the attacks follow exertion and do not occur dur- 
ing it. The critical variables that determine the severity of the postex- 
ertional airway obstruction are the levels of ventilation achieved and 
the temperature and humidity of the inspired air. The higher the ven- 
tilation and the lower the heat content of the air, the greater the re- 
sponse. For the same inspired air conditions, running produces a more 
severe attack of asthma than walking because of its greater ventilatory 
cost. Conversely, for a given task, the inhalation of cold air markedly 
enhances the response, while warm, humid air blunts or abolishes- it. 
Consequently, activities such as ice hockey, cross-country skiing, and 
ice skating (high ventilations of cold air) are more provocative than is 
swimming in an indoor, heated pool (relatively low ventilation of hu- 
mid air). The mechanism by which exercise produces obstruction may 
be related to a thermally produced hyperemia and capillary leakage in 
the airway wall. [ 

Emotional Stress Psychological factors can worsen or ameliorate 
asthma. Changes in airway caliber seem to be mediated through mod- 
ification of vagal efferent activity, but endorphins may also play a role. 
The extent to which psychological factors participate in the induction 
and/or continuation of any given acute exacerbation is not established 
but probably varies from patient to patient and in the same patient 
from episode to episode. 

PATHOLOGY In a patient who has died of acute asthma, the most strik- 
ing feature of the lungs at necropsy, is their gross overdistention and 
failure to collapse when the pleural cavities are opened. When the 
lungs are cut, numerous gelatinous plugs of exudate are found in most 
of the bronchial branches down to the terminal bronchioles. Histologic 
examination shows hypertrophy of the bronchial' smooth muscle, hy- 
perplasia of mucosal and submucosal vessels, mucosal edema, denu- 
dation of the surface epithelium, pronounced thickening of the 
basement membrane, and eosinophilic infiltrates in the bronchial wall. 
There is an absence of any of the well-recognized forms of destructive 
emphysema. " | 

PATHOPHYSIOLOGY The pathophysiologic hallmark of asthma is a re- 
gion m airway diameter brought about by contraction of smooth 
muscle, vascular congestion, edema of the bronchial wall, and thick, 
tjacious secretions. The net result is an increase in airway resistance, 
of th reaSe in forced expiratory volumes and'fiowVates, hyperinflation 
^ e tongs and thorax, increased work of breathing, alterations in 
^spiratory muscle function, changes in elastic recoil, abnormal distri- 
tatio" ° f both Venlil ation and pulmonary blood flow with mismatched 
asthm altered arterial blood gas concentrations. Thus, although 
**spects ^ COns * dereci to b e primarily a disease of airways, virtually all 
&k in ° f P ulmonar y function are compromised ; during an acute at- 
4*ocard' a ^ dilion ' in verv symptomatic pauents.therejrequentlyis elecr.-. 
Wmon° Srap ^ C ev ' dence °f right ventricular hypertrophy and 
•t°n:ed nary - hyperte " sion " Wnen a P atient presents for therapy, the 1-s 
'^ l ypicali Plrat0ry Volume ^ FEV ^ or P eak expiratory flow rate (PEFR) 
£hanics th <40 ^° of Predicted. In keeping with the alterations in me 
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Sonal re A mt frequently approaches 400% of normal, while func 

feyS ualcapacityd0UbIes - : 

fentilato V S 3 Un * versa l finding'during acute exacerbations, but frank 
l^^-of d ■ 3lIure is rel atively uncommon, being observed in 10 to 
lents presenting for therapy. Most individuals with asthma 



S * ^ e ass °ciated air trapping is substantial. In acutely ill patients, 



have hypocapnia and a respiratory alkalosis. In acutely ill patients the 
finding of a normal arterial carbon dioxide tension tends to be asso- 
ciated with quite severe levels of obstruction. Consequently, when 
found in a symptomatic individual, it should be viewed as representing 
impending respiratory failure, and the patient should be treated ac- 
cordingly. Equally, the presence of metabolic acidosis in the setting 
of acute asthma signifies severe obstruction. Cyanosis is a very late 
sign. Trying to judge the state of an acutely ill patient's ventilatory 
status on clinical grounds alone can be extremely hazardous, and clin- 
ical indicators should not be relied on with any confidence. Therefore, 
in patients with suspected alveolar hypoventilation, arterial blood gas- 
tensions must be measured. 

CLINICAL FEATURES The symptoms of asthma consis t of a tri ad of dysp- 
nea, cough, and wheezing t he last often' bein g "regard ed a7the%ine V 
Jl!^™!!: in lts m °st typical f61mh,"liT"ffiree"symptoms coexist. At the 
onset of an attack, patients experience a sense of constriction in the 
chest, often with a nonproductive cough ^Respiration becomes audibly 
ha I5}^i 1 ^5i??i. n > ^ 0 ^ h .P]\ as es of respiranon 

piration becomes '"pro longed f and patients frequently haVe Tachypnea, 
tacnycardia, and mildTystoTfc hypertension. The lungs rapidly become 
overinflated, and the anteroposterior diameter of the thorax increases. 
If the attack is severe or prolonged, there may be a loss of adventitial 
breath sounds, and wheezing becomes very high pitched. Furthermore, 
the accessory muscles become visibly active, and a paradoxical pulse 
often develops. These two signs are extremely valuable in indicating 
the severity of the obstruction. In the presence of either, pulmonary 
function tends to be significantly more impaired than in their absence. 
It. is important to note that the development of a paradoxical pulse 
depends on the generation of large negative intrathoracic pressures. 
Thus, if the patient's breathing is shallow, this sign and/or the use of 
accessory muscles could be absent even though obstruction is quite 
severe. The other signs and symptoms of asthma only imperfectly 
reflect the physiologic alterations that are present. Indeed, if the dis- 
appearance of subjective complaints or even of wheezing is used as 
the end point at which therapy for an acute attack is terminated, an 
enormous reservoir of residual disease will be missed. 

The end of an . episode -is frequently marked by a cough that pro- 
_ c j uces thic ^ st ™gy mucus, which often takes the form of casts of the' 
"distal airways (Curschmann's spirals) and, when examined micro- 
scopically, often shows eosinophils and Charcot-Leyden ^crystaTs," In 
extreme situations, wheezing maylessen markedly or even disappear, 
cough may become extremely ineffective, and the patient may begin 
a gasping type of respiratory pattern. These findings imply extensive 
mucus plugging and impending suffocation. Ventilatory assistance by 
mechanical means may be required. Atelectasis due to inspissated se- 
cretions occasionally occurs with asthmatic attacks. Spontaneous 
pneumothorax and/or pneumomediastinum occur but are rare. 

Less typically, a patient with asthma may complain of intermittent 
episodes of nonproductive cough or exertional dyspnea. Unlike other 
individuals with asthma, when these patients are examined during 
symptomatic periods, they tend to have normal breath sounds but may 
wheeze after repeated forced exhalations and/or may show ventilatory 
impairments when tested in the laboratory. In the absence of both these 
signs, a bronchoprovocation test may be required to make the diag- 



D1FFEREKT1AI DIAGNOSIS , The differentiation of asthma from other dis- 



eases associated with dyspnea and wheezing is usually not difficult, 
particularly if the patient is seen during an acute episode. The physical 
findings and symptoms ^listed above and the history of periodfeattacks 
are quite characteristic. A personal or family "hfstory of anergic dis- 
ea ses such as eczema,; rhinitis, or urticaria is valuable contributory 
^evidence. An extremely common feature of asthma is nocturnal awak- 
ening, dyspnea arid/br~wheezing. In fact, this phenomenon is so 
prevalent that its absence raises doubt about the diagnosis. 

Upper ah-way obstruction by tumor or laryngeal "edema can occa- 
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they sometimes wheeze. Lung scans may n 

diagnostic because of the ventilation-pepf^** 

abnormalities characteristic of asthma l0n 

""id., and n U ], 

monary angiography may be necessary to est h 
lish the correct diagnosis. 

Eosinophilic pneumonias (Chap. 237) are 
ten as sociate'd''with"'asth maii c symptoms, as ° * 
various chemical pneumonias and exposures^ 
insecticides and cholinergic drugs. Broncho 



insecticides and 

spasm is occasionally a manifestation of systems 
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FIGURE 236-4 Representative examples of gjottic dysfunction in four patients. The left-hand panels show 
normal flow-volume curves (red). The right-hand .panels (green) represent the development of glottic dysfunction 
after exercis* challenges (green). Note the variable waveforms that can exist. When the patients' attacks ended, 
the post provocation flow-volume curves returned to normal. V El ventilation; L/s, liters/second; V, L, lung volume 
in liters. 



vasculitis with pulmonary involvement. 

DIAGNOSIS The diagnosis of asthma is estab- 
lished by demonstrating reversible airway ob- 
struction. Reversibility is traditionally defined as 
a ^15% increase in FEV, after two puffs of a p~ 
adrenergic agonist. When the spirometry results 
are normal at presentation, the diagnosis can be 
made by showing heightened airway responsive- 
ness to challenges with histamine, methacholine, 
or isocapnic hyperventilation of cold air. Once 
the diagnosis is confirmed, the course of the ill- 
ness and the effectiveness of therapy can be fol- 
lowed by measuring PEFRs at home and/or the 
FEVj in the office or laboratory. Positive wheal- 
and-flare reactions to skin tests can be demon- 
strated to various allergens, but such findings do 
not necessarily correlate with the intrapulmonary 
events. Sputum and blood eosinophilia and meas- 
urement of serum IgE levels are also helpful but 
are not specific for asthma. Chest roentgenograms 
showing hyperinflation are also nondiagnostic. 



sionally be confused with asthma. Typically, a patient with such a 
condition , will present with stridor, and the harsh respiratory sounds 
can be localized to the area of the trachea. Representative flow-vol- 
ume curves are shown in Fig. 236-4J Diffuse wheezing throughout 
both lung fields is usually absent. However, differentiation can some- 
times be difficult, and indirect laryngoscopy or bronchoscopy may be 
required- Asthma-like symptoms have been described in patientsjvith 
glottic dysfunction. These individuals .narrow their gloHis' during in- 
spiration and expiration, producing episodic attacks of severe airway 
obstruction. Occasionally, carbon dioxide retention develops. How- 
ever, unlike in asthma, the arterial oxygen tension is well preserved, 
and the alveolar-arterial gradient for oxygen narrows during the epi- 
sode, instead of widening as with lower airway obstruction. To estab- 
lish the diagnosis of glottic dysfunction, the glottis should be examined 
when- the patient is symptomatic. Normal findings at such a time ex- 
clude the diagnosis; normal findings; during asymptomatic periods 
do not. ; 

Persistent wheezing localized to one area of the chest m [ association 

witfi~paroxysms""67 ^gnm^ as 
Toreign-body aspiration, a neoplasm, or bronchial stenosis. 

The siens and symptoms of acufe^^vemWc^^^^£-occasionr. 

ally "mimic "asthrna/but the findings of "moist basilar rales, gallop 

rhythms, blood-tinged sputum, and other signs of heart failure (Chap. 

216) allow the appropriate diagnosis to be reached. 

Recurrent episod es of bron chospajm can occur with ^carcinoidju- 

mor slChap\~'329)7 ' recurrent 'pulmonary em boli (Chap. 244), and 

chronic bronchitis (Chap. 2 42). In chijonic bronchitis toereare notrue 
iPraptom-free periods, and onec'an usually obtain a nistory rfchron^ 

dough and sputum production as a background on . whicHacute atmks 

of whee^ng^^erimposed. Recurrent emboli can be very difficult 
" to separate from asthma. Frequently, patients with this condition 

present with episodes of breathlessness, particularly on exertion, and 

1512 
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Elimination of the causative agent(s) from the en- 
vironment of an allergic individual with asthma 
is the most successful means available for treating this condition (for 
details on avoidance, see Chap. 298). Desensitization or immunother- 
apy with extracts of the suspected allergens has enjoyed widespread 
favor, but controlled studies are limited and have not proved to be 
highly effective. 

DRUG TREATMENT The available agents for treating asthma can be di- 
vided into two general categories: drugs that inhibit smooth-muscle 
contraction, i.e., the so-called "quick relief medications" (^-adrenergic 
agonists, methylxanthines, and anticholinergics) and agents that pre- 
vent and/or reverse inflammation, i.e., the "long-term control medi- 
cations" (glucocorticoids, long-acting ft-agonists, combine 
medications, mast cell-stabilizing agents, leukotriene modifiers, an 
methylxanthines (Table 236-1). . 

Ouick Relief Medications ■ ADRENERGIC STIMULANTS The drugs in thU cat- 
egory consist of the catecholamines, resorcinols, and sahgenms. • 
agents produce airway dilation through stimulation of /3-adren ^ 
receptors and activation of G proteins with the resultant forman 
cyclic adenosine monophosphate (AMP). Theyalso decreas ^ mines 
of mediators and improve mucociliary transport. The catecn ^ 
..(.epinephrine,.isoproterenpl, and isoetharine) are short-acting i 
min) and are effective only when administered by inhalation* j~ 
enteral routes. Their use has been superceded by the lon | albuter0 i 
selective /3,-agonists terbutaline, fenoterol (aresorsinol), an ° for 
(a saligenin). The resorsinols and saligenins are highly se ^ fif _ 
the respiratory tract and are virtually devoid of significant 
fects except at high doses. roUte s of 

their major side effect is tremor. They are active oy-a _. rtn 



administration and are relatively long-lasting (4 to 6 h). ^ ' with 
the preferred route because it allows maximal broncho a enoU s 
fewer side effects. In treating episodes of severe asthma, i 
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4a) Of the above ciaim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) Q Claim(s) is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Kl Claim(s) 25-34 are subject to restriction and/or election requirement. 
Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)Q accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Response to Office Action dated May 5, 2004 . 



Applicant's Response dated February 11, 2004 



Page 2 of the Office Action: 



No response- 



Election/Restriction 



Page 3 of the Office Action: 

Invention 1 as identified by the examiner in the Detailed Office Action " a 
pharmaceutical composition consisting essentially of glycophosphopeptical 
and a method of treatment of allergy and asthma" have been elected, . This 
invention includes claims 25-27 inclusive. 

The non-elected claims will be withdrawn. According to the Office Action, the 
other inventions described by the Examiner might be rejoined or I will have 
the right to file a Divisional Application. 



The relationship between the two active agents Glycophosphopeptical and 
Nigella sativa is based on disclosed commonality of the mode of operation, 
function and effect, rather than similarity of the active agent. 

The invention as claimed has been limited to the use of the Thl stimulating 
agents glycophosphopeptical and pure seeds of Nigella sativa in the 
manufacture of medicaments for the treatment and/or prophylaxis of 
asthma/allergy. They have similar therapeutic properties, utility of such 



Similarity of invention I and invention II 
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properties and uniqueness of the selected clinical and laboratory variables that 
were used to assess improvement after a course of treatment. 

The nature and significance of the differences between the prior art and the 
claimed invention as clear from the table of comparison between 
glycophosphopeptical or/and Nigella sativa asthma medication and current 
asthma preventive therapy. It is very clear that the claimed subject matter will 
function in an equivalent manner (last page of the report. 

Following are more detailed description of the totality of evidence in relation 
to the uniqueness of the invention and the mutually exclusive characteristics of 
the inventive approach for the treatment and/or prophylaxis of asthma/allergy 
with the two Thl stimulating agents (glycophosphopeptical or seeds of Nigella 
sativa) that was perceived through the following observations: 

1. The same unique onset of action, magnitude and pattern of changes in 
clinical assessment criteria 

during treatment with both agents. 

2. The similarity in the laboratory main outcome of the clinical trials, in 
particular sputum eosinophils that are considered as the pharmacological target 
site. 

3. A short-course 5-days treatment using either of the two agents resulted in 
the same unique long- 
term clinical remission term. 

4. The similarity in the dosage and duration of the treatment that was effective 
to: 

- Switch-off the airway eosinophilic inflammation. 

- Reduce mucus secretion and as a mucolytic agent. 

- Reduce symptom scores significantly. 

- Restore airways patency as measured by a Pulmonary Function Test. 



Application/Control Number: 09/944,564 
ART Unit: 1623 



Page 3. 



Such treatment is unknown and totally unexpected from the prior art. 
Statistical analysis of results of clinical trial will be sent by mail. 

5. The most important and unique achievement is a corresponding permanent 
effect both for glycophosphopeptical and Nigel la sativa has been 
experimentally verified, in respect of the treatment of allergic rhinosinusitis, by 
means of X-ray photographs of the paranasal sinuses of patients subjected to 
corresponding treatments. 

Annex I shows copies of two X-ray photographs, the top one showing the 
paranasal sinuses of a patient suffering from allergic rhino-sinusitis who had 
previously undergone conventional therapy, but before the inventive treatment 
with glycophosphopeptical, and the bottom one is a corresponding X-ray after 
the inventive treatment. From the bottom photo it can be seen that the 
treatment led to very good resolution of the mucosal thickening of the right 
maxillary antrum, better aeration of the nasal cavity and mild-moderate 
resolution of the turbinate hypertrpophy. 

Annex II shows copies of two X-ray photographs, the top one showing the 
paranasal sinuses of a patient suffering from chronic allergic rhinosinusitis and 
asthma who had previously undergone conventional therapy, but before the 
inventive treatment with Nigella sativa, and the bottom one is a corresponding 
X-ray after the inventive treatment. From the bottom photo it can be seen that 
the treatment led to good resolution of the mucosal thickening of the right and 
left maxillary antrum, better aeration of the nasal cavity and good resolution of 
the turbinate hypertrpophy 

Annex III is a copy of a review article, published in 2003, regarding the 
treatment of allergic rhinitis by intranasal steroid sprays, which is regarded as 
the best conventional treatment. This article mentions only an improvement in 
patient symptoms. These conventional treatments do not lead to resolution of 
the mucosal thickening, as is produced by the inventive treatments, and seen in 
Annex I and Annex II, bottom photographs. 
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The inventive treatments with both glycophosphopetical and Nigella sativa are 
hence characterized by a common effect differentiating them from 
conventional treatments. 

Newly-introduced Annex III attests that the best known treatment with 
corticosteroids merely provide symptomatic relief. 

Unity of Invention 

Each of the aspects of the invention - Thl stimulating agent selected from 
glycophosphopeptical and Nigella sativa seeds - thus provides a common 
contribution over the state of the art, when considered in the overall context of 
the claims. 

In actual fact, the development of the whole invention and the linked 
hypothesis occurred as a single jigsaw puzzle, the different parts were placed 
one-by-one to form a masterpiece that resolves an international enigma! 
Without the guiding lights of each step it is rather impossible to complete the 
whole masterpiece. This is the factor underlies the success of my invention to 
produce a successful treatment for a chronic disabling disease (as considered 
by the FDA) when others fail; I find it rather difficult to cut it into pieces and 



This common contribution could be expressed in an additional claim : 

Use of a Thl stimulating agent selected from glycophosphopeptical and 
pure seeds of Nigella sativa in the manufacture of a medicament for the 
treatment and/or prophylaxis of asthma/allergy in a mammal such as a 
human, wherein the medicament is presented in a form for short term 
therapy by administration over a period 3 to 30 days, preferably over 5 
days, to produce a long term clinical remission over a period of months. 



Invention II and III are related as a product and process of use. Both are 
classified in the same class 424 in the Office Action. The process is not more 



bits! 



Similarity of invention II and invention III. IV and V 
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than a technique that that was used to define the invention.. In this product 
claim I have used a novel process as one of the criteria of the invention and 
one design for its use; the novel nonobvious product was used to obtain a 
novel end result. 

If the Examiner will accept my argument above then the different uses of the 
allowed product claim will be rejoined in relation to invention III, IV and V in 
relation to invention II 



The end of the report 
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Application/Control Number: 09/944,564 
Art Unit: 1623 

USPTO 

Examiner Patrick T. Lewis, PhD 
Fax Number: 001-703-872-9306 



BY TELEFAX - 5 pages + table of comparison (page 6)+ covering letter and 
Filing Receipt 

August 4, 2004 



Response to Detailed Office Action dated May 5, 2004 



Dear Examiner, 

In response to the above-identified Office Action , please find herewith a 
response regarding Election/Restriction of the invention. Results of statistical 
analysis of the clinical trial and annexes will be sent by maiL 

Best regards. 
Yours Sincerely, 




Dr. Nida Nassief 
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Inventor: Nida Nassief 

Results of clinical study of the efficacy of glycophosphopeptical and N sativa 

in asthma patients 

Please refer from page 13 line 16 to page 14 line 4 of the application. 

A comparison of the results from the clinical studies of glycophosphopeptical or Nigella sativa 
extract are shown in figure 1 and table 1 . There appears to be a placebo effect for the first few 
days. However by day 7 both Nigella sativa extract and glycophosphopeptical patients showed a 
highly statistically significant improvement in asthma symptom scores compared with placebo 
(P>0.001), and this was sustained at days 14 and 21. The effects of glycophosphopeptical and 
Nigella sativa are rather identical! 



Figure 1: Comparison of the effects of glycophosphopeptical and Nigella sativa on asthma 

composite symptom scores 
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Table 1: Comparison of the effects of glycophosphopeptical and Nigella sativa on asthma 

composite symptom scores 



Asthma 


Patients treated 


Patients 


Patients 


Statistical 


symptom 


with 


treated with 


treated with 


significance 


scores 


glycophosphopepti 


N sativa 


placebo 


** 
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Mean +/- SEM 


cal (n=55) 


(n=60) 


(n=35) 




Base line (day 


34.21 ± 0.42 * t 






* PO.01 


l ) 


33.39 ± 0.3 f 


33.2 ± 0.52* 






tPO.Ol 


Day 3 


20.54 ±0.71 


17.99 ± 1.2 


27.3 ±1.19 


Not significant 


Day 7 


9.65 ± 0.99 * f 


9.71 ± 0.94 * 


29.7 0.99 t 


* P<0 0 1 








fPO.01 


Day 14 


5.8 ± 0.84 * f 


6.55 ± 0.7 * 


30.62 ± 0.91 f 


* P<0.01 








tPO.Ol 


Day 21 


4.38 ±0.9 * f 


5.82 ±0.71 * 


3 1.43 ± 0.66 f 


* P<0.01 








fPO.01 



Results of clinical study of the efficacy of glycophosphopeptical and Nsativa 
And comparison to conventional therapy in allergic rhinitis 

Please refer to page 12 line 9 of the application for the symptom score of rhinitis. 

I will summaries the primary outcome of conventional therapy on rhinitis, which is 
symptomatic improvement. In comparison, I will submit bar chart that show results of 
clinical trial treating patients with allergic rhinitis using glycophosphopeptical and Nigella 
sativa. Striking feature is that both produce the same clinical outcome. The improvement 
in the sense of smell, as one parameter in improvement of "Quality Of Life", is 
unprecedented. In addition I will provide X-ray films showing the unique feature of this 
treatment on resolution of the chronic inflammatory changes from using my invention. 

Current allergic rhinitis medications 

Allergic rhinitis, a major airway disease that is a risk factor for asthma, warrants extended 
diagnostic procedures and well-tolerated therapy that encompasses the entire airway, addresses 
multiple steps in allergic inflammatory cascade, and is effective on nasal, ocular, dermal, and 
asthma total symptoms ( Ref All 1 , 2002, abstract, last paragraph). 



i) 
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For many years, oral antihistamines have been first-line medication in the treatment of allergic 
hypersensitivity reactions including allergic rhinitis, rhinoconjunctivits and urticaria, 
antihistamines are decongestants. The second effective treatment is intranasal glucocorticoids. 

In order to impress the Examiner with the superiority of my invention and the results obtained 
from my clinical trial, in the following 2 pages I will try to tabulate the primary efficacy 
assessment and main outcome of clinical trials of conventional treatment of rhinitis. The 
references used are from Allergy supplements that were issued specifically for that 
purpose, one of them is Expanding the Anti-Allergy Horizon 2002. 

The primary efficacy assessment was the mean change from baseline in the total symptom score. 
In Medline search I was unable to find any reference for changes in the X-ray findings following 
treatment with current medications both antihistamines or intranasal glucocorticoids. As 
desloratidine is a new approach in the treatment of allergy that uniquely attenuates patient ratings 
of nasal congestion (Ref All 2, page 14, abstract). I am referring to multicentre, randomized, 
double-blind, placebo controlled investigations using deslaoratidine. It is selective HI -receptor 
antagonist. 

The last row in the table will be related to intranasal glucocorticoids. In addition I will describe 
the symptom scores that are considered as primary outcome! 

The scores used in all the clinical trials are: 

First, nasal symptoms of itching, stuffiness/congestion, rhinorhoea, and sneezing. (Ref All 1 , 
page 16, column 2 and Ref All 2, page 32, ,column 2). 

Second, non-nasal symptoms(itching or burning eyes, itching of ears or palate, eye redness, and 
tearing) (Ref 1, page 16, column 2 and Ref 2, page 32 ,column 2 ). 

Third, efficacy against multiple disease manifestations of allergy: means that it is effective in the 
treatment of both seasonal allergic rhinitis and other allergic diseases. 

Fourth, dermal symptoms: itching, hives/pustules, dryness (Ref 1, page 16, column 2) and 
number of hives, size of the largest hive Ref 1, page 15, column 2, second paragraph). . 
The fifth goal of treatment should be the improvement of quality of life measures in chronic 
idiopathic urticaria: Given the burden of allergic diseases on psycho-social well being, L e. 
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impaired sleep and impaired ability to conduct daily activities (Ref 1, page 17, figure 2 and Ref 
2, page 34 , column 2). 

Table 1 : Primary efficacy assessment and outcome of antihistamine treatment of allergy using 
desloratadin. 



Clinical trial 


Patient 
No. 


Primary outcome 


A- Seasonal allergic rhinitis 

treated desloratadine 5 mg once 
daily. Multi centre, randomized, 
double-blind, placebo controlled 
investigations 


172 

during 
spring 
allergy 
season 


The primary efficacy assessment was the 
mean change from baseline in the total 
symptom score averaged over the 2- week 
study period: 28%. Reduction produced 
by placebo 13%, PO.01 


B- Seasonal allergic rhinitis 

treated desloratadine 5 mg once 
daily. Multi centre, randomized, 
double-blind, placebo controlled 
investigations 


164 

during 
autum 
allergy 
season 


The primary efficacy assessment was the 
mean change from baseline in the total 
symptom score averaged over the 2-week 
study period: 30%. Reduction produced 
by placebo 22%%, P=0.02 Ref 61 


C- Perennial allergic rhinitis 

treated desloratadine 5 mg once 
daily. 




The primary efficacy assessment was the 
mean change from baseline in the total 
symptom score averaged over the 4-week 
study period, P=0.005 
Ref 62 


D- Seasonal allergic rhinitis + 
asthma 2 clinical trials, mild-to- 
moderate asthma worsened during 
autumn /spring allergy season 
treated desloratadine 5 mg once 
daily 


613 


Primary outcome continue 


E- Seasonal allergic rhinitis 
treated with budcsonide nasal 
spray twice daily treatment for 5 


121 


Primary outcome was the change in 
combined nasal symptom scores. Quality 
of life measured in 121 patients by means 



1% 
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weeks 




of Rhinocnjunctivitis Quality of Life 
Questionnaire: greater than fluticasone. 
Improvement in scores were significantly 
superior to placebo 


E- Seasonal allergic rhinitis 
treated with fluticasone 




Same criteria were used in assessment 



The reference in the table are: 
A- (Ref All 2, page 32 , column 2) 
B- (Ref All 2, page 32 , column 2) 
C- (Ref All 2, page 34, column 2) 

D- (Ref All 2, page 32 , column 2, last paragraph = page 33) 
E- (Ref All 4,Abstract and conclusion). 

Posterior rhinometry was measured in a clinical trial (Ref All 5, figure 2, page 42). 

New therapies should intervenes in the systemic allergy inflammatory cascade and provide 
clinical efficacy that extends to multiple allergic disease state. In addition, these new therapies 
should present no additional safety issues, offer improvements over existing therapies, and have 
an impact on disease-impaired quality of life. 

Efficacy against multiple disease manifestations of allergy means that it is capable of treating 
both seasonal and perennial allergic rhinitis, patients with seasonal allergic rhinitis and asthma it 
relieves asthma symptoms and decrease the use of rescue medication. Also relieves the 
symptoms of chronic idiopathic urticaria. 

References: 

All 1. C. Bachert. Therapeutic points of intervention and clinical implications: role of 
desloratidine. Allergy57, 2002: suppl. 75;13-18. 

All 2. C. Bachert. Decongestant efficacy of desloratadine in patients with seasonal allergic 
rhinitis. Allergy 2001:56; 14-20. 

All 3. P. Van Cauwenberge Advances in allergy management Allergy Supplement 75 Vol 57 
2002; 29-35. 
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All 4. G. Ciprandi, et al. Effects of budesonide and fluticasone propionate in a placebo- 
controlled study on symptoms and quality of life in seasonal allergic rhinitis. 
All 5. N. Frossard et al. Comparing the HI profile of second generation antihistamines. 
Allergy 2000. 55; 40-45. 

Clinical study of the efficacy of glycophosphopeptical and N sativa 

in other allergies 

The results of clinical trial using the scoring system in page 12 lines 10, 11 and 13 of the 
application were similar foe glycophosphopeptical and Nigella sativa. 



Figure 1 : Photographs of X-ray Paranasal sinuses (PNS) of a 42 years old 
male patient, with a 15 years history of allergic rhino-sinusitis. Figure 1 : X-ray PNS 
shows thickening of the mucosal lining of the right maxillary antrum and bilateral 
hypertrophy of nasal turbinates, patient treated by conventional therapy. 




Figure 2: same patient, 5 months after treatment with 2 courses of immunoferon 
therapy, showing very good resolution of the mucosal thickening of the right 
maxillary antrum, better aeration of the nasal cavity and mild-moderate resolution 
of the turbinate hypertrophy. 



I Jo 



Figure 3: Photographs of X-ray Paranasal sinuses (PNS) of a 37 years old 
female patoent, with chronic allergic rhinosinusitis and asthma. Figure 3: X-ray 
PNS shows veiling and thickening of the mucosal lining of the both maxillary 
antrum and bilateral hypertrophy of nasal turbinates, patient treated by conventional 
therapy. 




Figure 4: same patient in fig. 3, 4 months after treatment with one courses of Nigella 
sativa therapy, showing good resolution of the mucosal thickening of the both 
maxillary antrum, better aeration of the nasal cavity and good resolution of the 
turbinate hypertrophy. 
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Figure 1. Mean of allergic rhinitis symptom score for pure seeds of Nigella sativa (n=24), 
glycophosphopeptical (n=25), and placebo (n=23). The scores are based on the symptoms of 
running nose, frequency of sneezing, and nasal obstruction. The values are reported as mean +/-■ 
SE. 
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Figure 2. Mean of allergic rhinitis to quality of life assessment (QOL) score for patients treated 
with pure seeds of Nigella saliva (n=24), glycophosphopeptical (n=25), and placebo (n=23). The 
quality of life assessment (QOL) scores are based on symptoms, which interfere with the daily 
activities, and other symptoms such as: disturbance of sleep, loss of sense of smell, and 
psychological suffering. The values are reported as mean +/- SE. 
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Figure 3. The effect of treatments with Nigella sativa (n=23), glycophosphopeptical (n=21), and 
placebo (n=21) on sputum eosinophils in patients with severe chronic asthma. The values are 
reported as mean +/- SE. 
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Therapeutic points of intervention and clinical 
implications: role of deslofatadine 



Desloratadine, a poten t, o nce-dai ly, o rally acti ve, nonsedatin g, histamine 
H | -receptor antagonis t, inhibits the release of histamine and other 
inflammatory mediators . Once-daily desloratadine therapy rapidly 
reduces the symptoms of perennial allergic rhinitis and seasonal allergic 
rhi nitis (SAR), reduces the use of inhaled albuterol by patients with SAR 
and concomitant asthma, and improves symptoms and quality of life in 
patients with chronic idiopathic urticaria. An open-label, observational 
study in SAR patients revealed that desloratadine therapy significantly 
reduced nasal, ocular, dermal, asthma, and total symptoms, and enabled 
half of the patients with concomitant asthma to reduce their use of asthma 
medications. Globally, more than 91% of patients and physicians judged 
desloratadine to have excellent or good efficacy, and more than 98% 
judged it to have excellent or good tolerability. Furthermore, 
desloratadine therapy improved quality of life, decreasing by more than 
10-fold the percentage of patients whose daily activities and/or sleep 
were moderately or severely affected by SAR. Allergic rhinitis, a major 
c hronic airway disease that is a risk factor for asthma, warrants extended * 
diagnostic procedures and well-tolerated therapy that encompasses the 
entire airway, addresses multiple steps in the allergic inflammatory 
cascade, and is effective on nasal, ocular, dermal, asthma, an d total 
symptoms. ~~ 



C. Bachert 

ENT Department. University Hospital Ghent. Ghent. 
Belgium 



Key words: allergic rhinitis, asthma, desloratadine 

Claus Bachert. MD. PhD 
ENT Department 
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De Pintelaan 185 
9000 Ghent 



The release of histamine and other proinflammatory 
mediators from mast cells is central to the early 
phase of an IgE-dependent allergic reaction and 
contributes to late and ongoing allergic inflamma- 
tion (1). Histamine H r receptor antagonists (anti- 
histamines) block histamine H r receptor activity. 
Most classical and newer antihistamines have addi- 
tional antiallergic properties that differ depending 
on the molecule (2). The variability between anti- 
histamines in H r receptor antagonist activity and 
antiallergic effects, possibly in combination with 
differences in lipophilicity and tissue deposition, 
result in different degrees of efficacy on skin, nose, 
eye, and lung symptoms (2). 

Allergic rhinitis is the most prevalent manifesta- 
tion of IgE-dependent allergy. It affects about 10% 
to 20% of the general population in many developed 
countries (3), and the prevalence has increased in 
some geographic areas in the last decades (4). 
Allergic rhinoconjunctivitis is common in children 
worldwide, with the 1-year prevalence across cen- 
tres varying from 0.8% to 14.9% among children 
aged 6-7 years and from 1.4% to 39.7% among 
13-14-year-old adolescents (5). As expressed in 
the European Academy of Allergology and Clinical 
Immunology (EAACI) consensus statement, aller- 
gic rhinitis is underestimated as a cause of suffering 



and impaired quality of life and may contribute to 
learning problems and sleep disturbances (3). 

Desloratadine is a potent, once-daily, orally 
active, nonsedating H, -receptor antagonist. This 
article reviews desloratadine preclinical an d clinical 
allergy data. It details the multiple points of inter- 
vention of desloratadine in the allergy cascade and 
describes, the utility of the medication in the treat- 
ment of allergic disease, focusing on seasonal aller- 
gic, rhinitis (SAR), including the quality of life of 
patients with SAR. 

Preclinical data 

Desloratadine inhibits the release or generation of 
histamine and many other inflammatory mediators, 
resulting in a positive impact on early-phase reac- 
tion symptoms and chronic inflammation (Table 1). 

Antihistamine profile : 

The antihistaminic potency of desloratadine has 
been demonstrated by using the human Hrreceptor 
cloned and expressed in Chinese hamster ovary cells 
(Table 2). According to these data, desloratadine is 
one of the most potent antihistamines currently 
available, with a potency that is 80-1 15 times higher 
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Table 1 The allergic inflammatory cascade: desloratadine intervention points, actions, and theoretical consequences [in vitro data) 


Cell population 


Target (action) 


Theoretical consequence 


Mast cell and/or basophil 


Hi^tamtnp (1 tpIpacoI 

lllalollHIIC \i IdCOdCj 

1 PiitntriPnp P. 1 1 roloacol 

Prostaglandin Dj (J. release) 
TrvDtase (1 rplpacpl 


" 

i Early-phase response severity 


Mast cell and/or hacnnhil 




| IFC chemotaxis, recruitment. 




GM-CSF ( 1 release) 


activation, and adhesion 










' II -4 ( 1 rpfpacp/npnoratlnnl 






it. 13 (1 release! 






]Ufi [1 release) 






II -8 (1 release 1 




Epithelial cell 


Histamine-induced ICAM-1 (1 expression) 


1 IFC arihpiion 




TNF-a-induced RANTES ii release) 


1 Fncinnnhit infiltration 


Endothelial cell 


IL-6 (] release) 


I LcUKQcyiB aunesion 10 




IL-8 ii release) 


cilUUUIcilal CUI>5 aiHJ QlopcOc5IS 




Histamine-induced P-selectin (J. expression) 


Monocyte (PBMC) 


IL-lfl (1 release) 


i IFC migration and activation 




IL-18 (1 release) 




IL-5 (1 release) 




Th2 T lymphocyte (from allergic patients) 


IL-4 (i release) 


1 IFC recruitment and activation 




IL-13 (| release) 




IL-5 (i release) 




Lymphocyte {Tcell, 8 cell and/or NK cell) 


Co-stimulatory molecule 0x40 [C0 134) (1 expression) 


1 Allergen-stimulated 


Eosinophil (from allergic patients) 




lymphocyte proliferation 


PAF (i activity) 


1 Chemotaxis 




TNF-ot (1 activity) 


j, Adhesion 


Neutrophil 


Superoxide (j. synthesis) 


1 Cytotoxicity 


COlIb <| expression) 


i Chemotaxis/cytotoxicity 



ICAM-1. intracellular adhesion molecule-1; IFC. inflammatory cell; IL. interleukin; PAF. platelet-activating factor; RANTES (regulated on activation, normal Tcell expressed and 
secreted); TNF. tumour necrosis factor (6-8.10-21). 



in a dose one-tenth that of loratadine (ED 50 = 0.9 \xg 
vs. 8.7 \xg, respectively). 



Anti-inflammatory profile 

In vitro studies have shown that, in addition to its 
antihistamine properties, desloratadine has direct 
effects on inflammatory mediators in human cells. 
Desloratadine inhibited IgE-mediated release of 
histamine, tryptase, Ieukotriene C 4 (LTC 4 ), and 
prostaglandin D 2 (PGD 2 ) from mast cells, and his- 
tamine and LTC 4 release were inhibited from per- 
ipheral blood basophils (8). Desloratadine also 
inhibited the release of interleukin (IL)-3, tumour 
necrosis factor-a (TNF-a), and granulocyte macro- 
phage colony-stimulating factor (GM-CSF) from 
human mast cells (9). In cells with high-affinity 
receptors for IgE (FceRI) desloratadine reduced 
release of the TNF-a-induced chemokine, RANTES 
(regulated on activation, normal T cell expressed 
and secreted) (10). 

Preincubation of mast cells and basophils with 
desloratadine suppressed IL-6 release by up to 40% 
and IL-8 release by up to 50%, the magnitude of 
suppression being concentration-dependent (11). 
Desloratadine inhibited both IgE-mediated and 
non-IgE-mediated release of the cytokines IL-4 
and IL-13 by human basophils. It is important to 



Table 2 Comparative potency to block responses of Chinese hamster ovary (CH0) 
cells containing a cloned human Hi -receptor (6) 



Antihistamine Potency (Kb. nM} Relative rank (1-9) 



Desloratadine . 


0.2 


1 


Loratadine 


16 


7 " 


Azelastine 


0.3 


2 


Mizolastine 


0.8 


3-4 


Astemizole 


0.8 


3-4 


Terfenadine 


3 


5 


Ebastine 


7.9 


6 


Cetirizine 


19 


8 


Fexofenadine 


23 


9 



base ionization constant. 



than loratadine, cetirizine, or fexofenadine in vitro . 
(6). 

Several animal models have further demonstrated 
the antihistaminic potency of desloratadine (7). 
Desloratadine was approximately four times more 
potent than loratadi ne in inhibiting histamine-induced 
paw oedema in the mouse (ED 50 of 0.15 mg/kg and 
0.60mg/kg, respectively; P<0.05). Guinea pigs 
were protected from the lethal effects of histamine 
with an ED 50 of desloratadine (0.15 mg/kg) tworfold 
lower than that of loratadine (0.37 mg/kg). The 
increase in microvascular permeability in response 
to a histamine challenge to the upper airway of 
guinea pigs was inhibited with topical desloratadine 
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note that desloratadine was six to seven times more 
potent an inhibitor of IL-4 and IL-13 than of his- 
tamine or LTC 4 (12). Pretreatment of human baso- 
phils with desloratadine inhibited IL-4 expression 
by up to 80% (12). 

Desloratadine also targets the proinflammatory 
mediators from other human cells involved in IgE 
allergic reactions. Incubation with desloratadine at a 
concentration of 10|.iM significantly inhibited the 
induction of intracellular adhesion molecule- 1 
(ICAM-1), an index of airway cell activation, in 
human nasal epithelial cells (13). Desloratadine 
inhibited the TNF-a-stimulated release of RANTES 
in epithelial cells, suggesting the potential to 
decrease the infiltration of airways by eosinophils 
(10,14). Desloratadine inhibited the endothelial cell 
release of IL-6 and IL-8 (1 1), and of P-selectin (15), 
the latter of which is involved in both the adhesion of 
leukocytes to the endothelial cell and in diapedesis. 

The lipopolysaccharide-induced release of IL-1 P 
and IL-1 8 from human peripheral blood mononuc- 
lear cells (PBMCs) was inhibited by approximately 
one-third by preincubation with desloratadine at 
concentrations of 10" 7 -10" 5 M for 2h (14). Cul- 
ture of PBMCs from patients with allergy to wasp 
venom in the presence of desloratadine (1-10 jag/ml) 
significantly decreased the secretion of IL-5 (16). 

In allergen-activated/ human lymphocytes (T cells, 
B cells, and/or natural killer cells), desloratadine 
significantly reduced expression of the costimula- 
tory molecule Ox40 (CD 134) and decreased lym- 
phocyte proliferation (17). In vitro studies show that t 
the release of cytokines, chemokines, and adhesion 
molecules is diminished by desloratadine (18). Cul- 
ture of leukocytes from allergic patients for 2 weeks 
with desloratadine (10~ 7 M) led to a reduction in the 
stimulated secretion from Th2 T lymphocytes of IL- 
4 (by 55% (allergic rhinitis) and 39% (allergic 
asthma), respectively), of IL-13 (by approximately 
40% in each group), and of IL-5 (by 61% in each 
group) (19). In contrast, culture of leukocytes from 
healthy controls with no history of allergy in the 
presence of desloratadine decreased the stimulated 
secretion of IL-4 by only 19% and increased that of 
IL-13 and IL-5 (19). In a study of eosinophils from 
patients with allergic rhinitis or allergic asthma, 
desloratadine ( 1 0~ r - 1 0~ 5 M/l) inhibited eosinophil 
chemotaxis induced by platelet-activating factor, 
eosinophil adhesion induced by TNF-a, and super- 
oxide generation induced spontaneously and by 
phorbol myristate acetate (20). Preincubation of 
neutrophils with desloratadine (10 3 -10°mM) for 
1 h resulted in a down-regulation of the constitutive 
and inductive expression of CD 1 lb and a decrease 
in the chemotactic and cytotoxic response to che- 
moattractants, such as aqueous pollen extracts 
(21). 



Anti-inflammatory effects in atopic patients 

In preliminary results from placebo-controlled stu- 
dies, desloratadine 20 mg once daily appeared to 
modulate allergic inflammation in vivo in subjects 
with SAR. Supernatants of PBMCs from subjects 
given desloratadine for 1 week showed increased 
expression of interferon-? (INF-y) (Thl cytokine) 
and decreased expression of IL-4, IL-5, and IL-10 
(Th2 cytokines) , compared with those of subjects 
administered placebo (22). During allergy season, a 
decrease in circulating levels of eosinophil and 
basophil progenitors is seen as these leave the 
bloodstream and enter allergically activated tissues. 
At the peak of ragweed season, after 2 weeks of 
dosing, placebo recipients showed the expected fall 
in the number of circulating eosinophil and basophil 
progenitors, which was greater than the fall in 
desloratadine recipients (P = 0.013) (23). These 
cells, harvested and tested in vitro, also released 
less histamine per colony when the patient was 
pretreated with desloratadine. The results of these 
studies suggest that desloratadine both modifies the 
cytokine balance and alters cellular shuttling in 
people with SAR. 

C linical effica cy 

.The clinical efficacy of desloratadine therapy is 
} documented by the study of patients with allergic 
rhinitis and of patients with chronic idiopathic 
urticaria. In controlled clinical studies, once-daily 
desloratadine therapy relieved the nasal and non- 
nasal symptoms of perennial allergic rhinitis (24) 
and SAR (25), including congestion (7). In patients 
with SAR and concomitant asthma, once-daily 
desloratadine therapy reduced the use of inhaled 
albuterol (7). Furthermore, once-daily desloratadine 
therapy in patients with chronic idiopathic urticaria 
reduced pruritus , number of hives , size of the largest 
Jlive, and interference with sleep and daily activi- 
| ties (26). The use of desloratadine therapy in the 
f treatment of SAR, including published clinical 
data and recent postmarketing data, is reviewed 
below. 

Controlled clinical studi es of desloratadine therapy in SAR 

Two multicentre, randomized, double-blind studies, 
one conducted in the spring allergy season (/z = 346) 
and one conducted in the autumn allergy season 
(/i= 328) in the USA, compared the efficacy of 
desloratadine 5mg and placebo, once daily for 
14 days, in patients aged 12 years or older with 
moderate-to-severe SAR (25). The total symptom 
score (TSS) was assessed in the morning and the 
evening, and reflected the patient's recollection of 
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Figure 1 Desloratadine iherapy in seasonal allergic rhinitis 
(SAR): mean percentage reducti on in total reflective symptom 
scores fTSSI from baseline (*/><0.01; t^ = 0.02). Adapted 
from (25,30). 



symptoms during the previous 12h. The mean 
change from baseline in the reflective TSS averaged 
over the 2-week study period was the primary 
efficacy assessment. Desloratadine therapy pro- 
duced a 28% (spring) and 30% (autumn) reduction 
in the TSS (Fig. 1) compared with 13% (P < 0.01 vs. 
desloratadine) and 22% (P = 0.02 vs. desloratadine) 
reduction with placebo. Most adverse events were 
mild to moderate in severity; headache, the most 
frequently reported adverse event, and somnolence, 
commonly associated with older antihistamines, 
occurred at similar rates with placebo and deslo- 
ratadine treatment. 

Relief of nasal congestion/stuffiness by once- 
daily desloratadine therapy was demonstrated in . 
three multicentre, double-blind, placebo-controlled 1 
studies of patients with symptomatic SAR (n = 300 
in each) (7). Twice daily, in the morning and the 
evening, nasal congestion/stuffiness was scored over 
a range of 0 (none) to 3 (severe), with the score 
refecting the patient's recollection of symptoms 
over the previous 12 h. Desloratadine therapy reduc- 
ed mean baseline scores by 21.3-23.5%, which was 
significant compared with the 13.6-16.2% reduction 
in the placebo groups (P < 0.05). 

Desloratadine therapy was compared with pla- 
cebo in two multicentre, double-blind studies of 
patients with SAR and mild-to-moderate asthma, 
the results of which were pooled (27). Participants 
had at least a 2-year history of SAR and asthma, 
symptoms for at least 3 days before baseline assess- ; 
ment, and a forced expiratory volume in 1 s (FEVi) 
of at least 70% of predicted valued Compared with 
placebo, desloratadine therapy was associated with 
a significant decrease from baseline in the mean 
asthma TSS beginning with the first dose and main- 
tained over the 4 weeks of the study. The use of 
inhaled p 2 -agonists was reduced significantly more 
with desloratadine therapy than with placebo. 

Desloratadine, a nonsedating antihistamine, im- 
proves SAR symptoms without adversely affecting 
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cognitive function. In a controlled comparison, 
patients with SAR who were symptomatic after 
priming with ragweed pollen were randomized to 
a single dose of desloratadine (/2 = 81), diphen- 
hydramine (n = 84), or placebo (n = 83) (28). A bat- 
tery of repeatable, automated, neuropsychological 
tests was administered at baseline and 90min after 
dosing. There was no difference between deslora- 
tadine and placebo in any cognitive parameter, but 
the cognitive function of patients treated with 
diphenhydramine was significantly worsened, to a 
degree comparable to that caused by conditions such 
as mild head injury or migraine. Furthermore, on all 
parameters of vigilance, diphenhydramine produced 
clinically meaningful decrements, while deslorata- 
dine produced no significant change. 

Postmarketing study of desloratadine therapy in SAR 

At the launch of desloratadine in Germany in Jan- 
uary 2001, an open-label, observational study was 
initiated to collect data on almost 50000 patients 
with SAR (29). Data were recorded u sing a simple, 
modified, case report form. At the beginning and 
end of desloratadine therapy, patients used 4-point 
scales to separatel y rate the severity of nasal symp - 
toms (nasal conge stion, runny no se, sneezing/itch- 
in g)> ocular symptoms (watery eyes, burning/itching , 
redness), d ermal symptoms (itching, hives/pustules, 
dryness), and asthma symptoms (wheeze, br eath- 
lessness. chest tightness, coup ii). Sum scores wptp 1 
calculated for each symptom category (nasal, ocu- 
lar, dermal, asthma), and a TSS was calculated for 
the sum of individual category scores. 

A total of 47 953 people participated in the study, 
42% men and 58% women (mean age 38.8 years). 
Dermal symptoms were present in 39.3%. Use of 
asthma medication was reported by 7021 (15%) 
patients, but 19512 (41.5%) reported at least one 
asthma symptom at baseline. The mean duration of 
desloratadine therapy was 38.4 days, and com- 
pliance was rated as good to excellent in 98% of 
patients. 

Desloratadine 5 mg once daily significantly 
reduced sum scores for nasal symptoms, ocular 
symptoms, dermal symptoms, and asthma symp- 
toms, and significantly reduced the TSS (P = 0.0001) 
(Table 3). The percentage of patients with moderate 
or severe nasal symptoms decreased more than ten- 
fold, from 71.6% to 5.2% for rhinorrhoea, 73.7% 
to 5.2% for sneezing/itching, and 67.2% to 6.2% for 
nasal congestion following desloratadine. At the end 
of treatment, more than half (55.1%) of the patients 
had no nasal congestion compared with only 13.6% 
before treatment. Desloratadine therapy enabled 
half of the SAR patients with asthma symptoms 
at baseline to reduce their use of asthma medication. 
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Table 3 Decrease in SAR symptom scores with desforatadine therapy 



Symptoms 



Symptom score 



Pretreatment Post-treatment Decrease (%) 

1.41 74.13* 

0.84 83.55' 

0.34 72.53" 

1-01 72.55- 

2.99 75.55- 



Nasal 5.45 

Ocular 4.34 
Dermal 1 .24 

Asthma \ 3.68 

Total symptom score (TSS) 12.43 

v= 0.0001. ~~ : ' " 

fSubset of patients using asthma medication (n=7021J. 
Reproduced from (29). 



Patients and physicians rated the global efficacy, 
tolerability, and onset of action of desloratadine 
therapy compared with previously . administered 
antihistamines including loratadine, cetirizine, 
fexofenadine, and others. Previous antihistamine ther- 
apy had been received by 17513 (36.5%) patients, 
which was rated excellent or good for efficacy by 
40.7% of patients. In contrast, more than 91% of 
patients (91.2%) and physicians (92.6%) judged 
desloratadine therapy excellent or good for efficacy. 
More than 98% of patients (98.5%) and physicians 
(98,9%) judged desloratadine excellent or good for 
tolerability, reflecting the low adverse event rate 
(0.44%). Onset of action of desloratadine was rated 
as faster than previous antihistamine therapy by 
64.1% of doctors and 65.7% of patients. 

Desloratadine improved quality of life by de- 
creasing the impact of SAR symptoms on daily actir 
vities and sleep. During desloratadine therapy, SAR 
caused a moderate or severe interference with daily 
activities in only 3.0% of patients compared with 
40.0% of patients before therapy and a moderate or 
severe disruption of sleep in only 2.6% of patients 
compared with 34.3% before therapy (Fig. 2). 

Conclusions 

Allergic rhinitis is a major chronic airway disease 
that negatively affects quality of life and represents 
a risk factor for asthma. Desloratadine, a potent, 
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once-daily, orally active, nonsedating, histamine 
Hx-receptor antagonist inhibits multiple steps in 
the allergic inflammatory cascade in vitro. It is 
effective on nasal, ocular, dermal, asthma, and total 
symptoms, and is well tolerated. The inhibition of 
multiple steps in the allergy inflammatory cascade 
may provide an explanation for the broad clinical 
activity of desloratadine in the clinical setting. In 
SAR, desloratadine improves nasal, ocular, dermal, 
and asthma symptoms, decreases the use of asthma 
medication, and improves quality of life. 
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Decongestant efficacy of desloratadine in patients with seasonal 
allergic rhinitis 



Recent advances in experimental immunologic approaches to seasonal allergic 
rhinitis (SAR) have led to a shift in the concepts of its pathogenesis. The 
conventional view of SAR as a local response to inhaled allergens has largely 
given way to a new view of this disorder as a systemic condition with local tissue 
manifestations. This concept, together with an increasing recognition of specific 
mediators' distinct roles in driving the early- and late-phase allergic responses, 
happened multiple lines of therapeutic attack within the allergic cascade. Potent 
inhibition of inflammatory mediator release at distinct points in this cascade is 
conferred by desloratadine. In addition to the familiar range of SAR symptoms 
amenable to antihistamine therapy , desloratadine uniquely attenuates patient 
r atings of nasal congestion. This novel, nonsedating histamine Hi-receptor 

itagonist is the only once-daily antiallergic product with a consistent 
decongestant effect that begins within hours of the first morning dose and is 
sustained for the entire treatment period. 



C. Bachert 

ENT Department, University Hospital Ghent. Ghent. 
Belgium 
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Progress in the immunohistolop v of seasonal allergic 
rhinitiiJSAR), together with the development o f refine d 
nasal-ch\llenge models, has substantially clarified the 
pathogenesis ot this disorder, particularly voithin the 
past 15 yeaf^fl-4). Elucidation of the c ompile effector 
mechanisms ^deriving SAR and other in^ammatory 
conditions has\ccasioned a fundamental/departure in 
both experimental and clinical approaches to SAR, 
Once viewed as ^predominantly local reaction to 
inhaled allergens, SAR is increasing}/ being seen as a 
systemic condition with^diverse, oft fo comorh!d 1 loral 
ej ects on the airways. 

/his emerging approach to />AR as a systemic 
condition has also introduced tke concept of mediator 
specificity: the distinct roles ^cytokines, chemokines, 
adhesion molecules, and other \edif tor« i n regulating 
complex interactions amcttg N^ector ^eils. These 
include'mast cells,^asopMs^osii^Smhiis,^ cells, and 
5 other leukocytes, as well/as *pithelia\and^dothelial 
cells. The proinflammatory mediatorsVinclude hista- 
mine; lipid mediatorsVuch as leukotrienes (e.g., LTC 4 ) 
and prostaglandins ife.g., PGE 2 ); cytokirt^s, such as 
interleukins and tumor necrosis factor-alphaVTNF-a); 
chemokines, such/s eotaxins and RANTES (rbgulated 
on activation, normal T-cell expressed and secreted); 
and adhesion .molecules, such as the selectins^and 
intercellular a/hesion molecule- 1 (ICAM-1). 

This conceptual shift enables targeting of multipil 
points of therapeutic attack within the allergic cascade.. 
For instance, interleukin-ip (IL-ip) and TNF-a have 
been isolated in nasal secretions from patients with 
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allergic rhinitis (AR) (5). Each of these cytokines 
upregulates allergen-induced expression of the adhesion 
molecule E-selectin by endothelial cells, enabling 
leukocytes to interact with these cells and migrate 
across the airway vascular endothelium. Work invol- 
ving nasal mucosal cells from patients with AR has 
demonstrated that exposure of these cells to soluble IL- 
1 receptors and TNF-binding proteins (5) markedly 
suppresses E-selectin induction in vitro. These 
approaches, along with others, such as anti-IL-5 
monoclonal antibodies, sIL-4 receptors, and anti- 
VLA-4 (verv late activation anti^en-4) thus represent 
plausible lines of potential pharmacologic attack. 

Interestingly, recent experimental and clinical work 
indicates that desloratadine potently inhibits the 
allergic cascade at many points and significantly relieves 
symptoms of SAR, including nasal congestion. 



Overview of the pathophysiology of nasal congestion 

Key effector mechanisms in the allergic cascade 

The complex immunopathogenesis of type I allergic 
inflammation in the nose is illustrated in. Fig. 1 
(courtesy of Dr Ruby Pawankar) (6). Acute symptoms 
typically experienced by SAR sufferers within the first 
30 min (e.g., wheeze, cough, rhinorrhea, and conges- 
tion) result when the host initiates the acute-phase 
allergic response after inhalation of pollen allergens 
(e.g., ragweed) (7). However, after diffusing ac ross the 
nasal mucosa, these allergens - through the actions of 
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Decongestant effects of desloratadine 



Table 1. Affinity constants obtained from 3 H-labeled pyrilamine binding to human 
recombinant histamine H] receptor from membranes of Chinese hamster ovary cells 



Compound 


Ki [nM ± SEM 


Relative potency 


Desloratadine 


0.87 ±0.1 


201 


Cetirizine 


47.2 ±10 


37 


Ebastine 


51.7 ±6.8 


3.4 


Fexofenadine 


175±68 


1.0 


Loratadine 


138±23 


1.2 


Mizolastine 


22±6- 


8.0 


Pyrilamine 


1.7 ±0.1 


103 


Terfenadine 


40 ±4.6 


4.4 



SEM: standard error of mean. 

With permission of Anthes et al. (10). 

buffer) inhibition of both IgE-dependent and indepen- 
dent release of histamine from mixed peripheral-leuko- 
cyte preparations (11). Similar trends were observed 
when either anti-IgE-activated human basophils or 
2,4-dinitrophenyl (DNP)-triggered rat basophilic leu- 
kemia (RBL-2H3) cells were incubated with deslorata- 
dine or loratadine at concentrations exceeding 2 and ' 
7 uM, respectively (12). 

The mechanism underlying these effects might 
involve desloratadine's capacity to mobilize cytosolic 
Ca 2+ stores and attenuate the Ca 2+ influx necessary for 
IgE-mediated degranulation and, with it, release of 
histamine and other proinflammatory mediators from 
effector cells (e.g., mast cells and basophils) (13). In a 
CHO line, desloratadine was a more potent antagonist 
°f Ca 2+ flux than cetirizine, fexofenadine, terfenadine, 
astemizole, or loratadine (14). 

Second, Genovese et al. (15) observed that preincu- 
bation of cell cultures with desloratadine at pharma- 
cologic concentrations of approximately 10 
significantly inhibited the anti-FceRl -induced release 
of histamine and LTC 4 , as well as eicosanoid PGD 2 and 
tryptase, from basophils and mast cells derived from 
human skin and lung tissues. 

Third, in vitro studies also showed that desloratadine 
markedly diminished the release of numerous cytokines, 
chemokines, and adhesion molecules that promote the 
proliferation and differentiation, as well as the tissue 
infiltration and recruitment, of key effector cells. For 
instance, incubation of epithelial cells (from nasal 
turbinates or polyps) with desloratadine at a concen- 
tration of 10 jaM reduced histamine-induced membrane 
expression of ICAM-1 and human leukocyte class II 
'HLA-DR) antigen, two indices of airway epithelial-cell 
activation UOJ. 

Desloratadine's potent anti-inflammatory effects in 
human mast cells, as well as basophils and endothelial 
cells, were demonstrated by the agent's inhibitory 
effects on histamine- or phorbol myristate acetate 
(PMA)-stimulated IL-6 and IL-8 release (17), which 
reached 50% at a concentration of approximately two 
to five orders of magnitude lower than that of 
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Figure 3. Percent change i n nasal stuffiness scores (maximum: 3) 
after allergen challenge and desloratadine dosing on day 1 among 
2-point responder group (n = 14). With permission of Horak et al. 
(25). 

loratadine in a human umbilical-vein endothelial cell 
(HUVEC) preparation (18). At nanomolar concentra- 
tions, desloratadine also significantly inhibited expres- 
sion by HUVECs of P-selectin (18), which promotes 
leukocyte adhesion to endothelial cells and diapedesis. 

Inhibition by desloratadine of TNF-ct-stimulated 
release of RANTES by epithelial cells in vitro (19) 
suggests that desloratadine can potentially diminish 
airways infiltration by eosinophils. Three inflammatory 
functions were attenuated by desloratadine when 
introduced to eosinophils isolated from 10 patients 
with AR or AR plus asthma (20). 

First, chemotaxis of human eosinophils in response 
to the lioid mediator platelet -activating factor was 
significantly suppressed uy aes. .aiauuic <xt pnarmaco- 
logic concentrations, reaching a maximum of 36% 
(±8%) at 10 nM (Fig. 2). 

Second, at the same concentration, desloratadine also 
induced maximal inhibition (27% ±5%) of TNF-ot- 
stimulated adhesion of 51 Cr-labeled eosinophils to 
HUVECs, an effect that was also significantly dose 
related (Fig. 2). 

Third, incubation of eosinophils with desloratadine 
(10 nM) elicited significant declines (as compared with 
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Figure 4. Percent change from baseline in nasal eonnest.r> n <=™ r ^ 
tor desloratadine 5 mg and placebo. With permission of Prenner 
et al. (21). 
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Decongestant effects of desloratadine 



Potential clinical implications 

The high prevalence of nasal Congestion, together with 
its adverse effect on quality of life, place desloratadine's 
consistent, sustained decongestant effects in appropri- 
ate clinical perspective. At least one 14-day bout with 
nasal congestion in the prior year was reported in about 
17% of questionnaires in a British household survey 
(30). Furthermore, according to one estimate (31), 
47-64% of SAR or PAR subjects suffer from nasal 
obstruction. 

Patients with nasal congestion due to AR are nearly 
twice as likely to report sleep-disordered respiration 
(32), and such nighttime symptoms render allergy 
sufferers significantly more likely to report daytime 
sleepiness. This problem is of untold dimensions 
because many patients ascribe their daytime somno- 
lence to medication side-effects. In clinical trials, 
desloratadine consistently diminished mean nasal con- 
gestion symptom severity scores from about 2.3, which 
was within the range associated with sleep disorders. 

The potential physiologic benefits of desloratadine's 
decongestant effects are at least twofold. First, mucosal 
swelling and inflammation could conceivably limit the 
access of other medications to absorptive mucosal 
surface area and, if severe, could even limit the 



bioavailability of these agents (33). Second, and perhaps 
more important, patients suffering from nasal congestion 
may be more prone to mouth breathing, which can, in 
turn, promote inhalation of airborne allergens - with 
introduction of these allergens to the lower airway. These 
events may contribute to the pathogenesis of AR in 
certain susceptible individuals (34). 



Conclusions 

In summary, increasing recognition of the complex 
interactions in the allergic cascade has prompted a new 
concept in which the mechanisms of allergy are viewed 
as aspects of a systemic condition with local, frequently 
comorbid, tissue effects. In the clinical management of 
SAR, this approach opens a number of potential lines 
of therapeutic attack on mediators in the allergic 
cascade. The novel, nonsedating histamine H r receptor 
antagonist, desloratadine, potentially inhibits the aller- 
gic cascade at various points, including both early- and 
late-phase responses. Furthermore, only desloratadine 
has shown consistent, significant 24-h decongestant 
effects with an onset in minutes to hours of the first dose 
and persisting with daily dosing for up to 4 weeks. 
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Advances in allergy management 



Our understanding of the pathophysiology of allergy has moved to the 
molecular level, while study of epidemiology and genetics has revealed 
risks of developing allergies based on environmental and genetic profiles, 
and pharmacoeconomic data have enabled accurate measurement of the 
immense burden of allergic disease. These advances in allergy research 
have affected its management, particularly the search for new antiallergy 
therapies. New therapies should intervene in the systemic allergy, 
i nflammatory cascade and provide clinical efficacy that extends to 
multiple allergic disease states . In addition, these new therapies should 
presen t no additional safety issues, of fer improvements over existing 
therapie s, and have an im pact on disease-impaired quality of life . In vitro 
studies show that desloratadine, a new, once-daily, nonsedating, selective 
histamine H^receptor antagonist, blocks the systemic allergy cascade at 
multiple points. Desloratadine 5 mg once daily relieves the symptoms of 
chronic idiopathic urticaria and of both seasonal (SAR) and perennial 
allergic rhinitis. In patients with concomitant asthma and SAR, asthma 
symptoms are relieved and p 2 -agonist medication use is decreased by 
desloratadine. Unlike many other second-generation histamine H r 
receptor antagonists, desloratadine provides the added benefit of efficacy 
against nasal obstruction in SAR. Desloratadine improves quality of life 
by decreasing the impact of allergic symptoms on sleep and on daily 
activities. 
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Since the early 1990s, several advances have been 
made in the biomedical research and medical treat- 
ment of allergy. Understanding of the pathophysiol- 
ogy of allergy has moved to the molecular level, 
enabling the discovery of new treatment targets and 
new tools to assess drug efficacy and safety. The 
fields of epidemiology and genetics have converged 
to reveal risks of developing disease, based on 
environmental and genetic profiles. This may allow 
the identification of those at risk before the disease is 
clinically apparent. Pharmacoeconomic studies 
allow both the costs of illness and the benefits of 
wellness to be measured, thus enabling accurate 
measurement of the burden of allergic disease. 
\ In this article, the effect of advances in the 
biomedical research of allergy is illustrated with 
data on desloratadine, a new selective histamine H r 
receptor antagonist. 

Advances in biomedical research of allergy 

Pathophysiology 

Allergy is now understood to be a systemic inflam- 
matory disease (Fig. 1). Multiple inflammatory 
mediators have been identified (1-3). These include 
cytokines, such as the interleukins (IL-3, IL-4, IL-5, 
IL-9, and IL-13), which promote the production of 



immunoglobulin E (IgE), airway hyperresponsive- 
ness, the overproduction of mucus, and the devel- 
opment of eosinophils and mast cells, all of which 
are associated with chronic allergic inflammation. 
Other inflammatory mediators that have been 
identified are chemokines, such as 1) eotaxins, 2) 
RANTES (regulated on activation, normal T cell 
expressed and secreted), 3) monocyte chemo- 
attractant proteins (e.g. MCP-2 and MCP-3) (3), 
and 4) thymus- and activation-regulated chemokine 
(TARC) (4,5). These chemotactic cytokines have the 
ability to attract and activate leukocytes. Adhesion 
molecules, such as intercellular adhesion molecule- 
1 (ICAM-1), vascular cellular adhesion molecule- 1 
(VCAM-I), and selectins (e.g. selectin-P, selectin- 
E)(3,6) , are surface ligands that mediate cell-to-cell 
adhesion and diapedesis. Chemokines recruit eo- 
sinophils and basophils, and adhesion molecules 
promote the accumulation of inflammatory cells, 
processes that are central to the maintenance of 
chronic allergic inflammation. 

Epidemiology and genetics 

The prevalence of allergic rhinitis varies widely, 
from 1% to 40%, according to the population stu- 
died and to the conditions and methods of assess- 
ment (3). Prevalence varies widely in different 
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several interleukins (IL-lp, IL-3, IL-4, IL-5, IL-6, 
IL-8, IL-13, IL-18), and platelet-activating factor 
are among the mediators affected by desloratadine 
in vitro. Furthermore, in vitro studies revealed that 
desloratadine decreases the chemotaxis and activa- 
tion of eosinophils and neutrophils and significantly 
down-regulates the expression of CDllb on poly- 
morphonuclear leukocytes, suggesting inhibition 
V of transmigratory capacity (58). In atopic patients 
with SAR who were administered desloratadine 
20 mg daily (/i = 13) for a week, supernatants 
of peripheral blood mononuclear cells (PBMCs) 
showed increased expression of interferon-y (type 
1 cytokine) and decreased expression of IL-4, IL-5, 
and EL- 10 (type 2 cytokines), compared with super- 
natants of PBMCs of those administered placebo 
(n = 6) (59). Also, desloratadine recipients had in- 
creased natural killer (NK) cell activity and decreas- 
ed circulating basophils, eosinophils, and serum 
VCAM-1. 

Efficacy against multiple disease manifestations of 
allergy 

Given the systemic nature of allergy, targeting of the 
allergy cascade should result in efficacy against 
multiple disease manifestations. Desloratadine 5 mg 
onre daily is effprrivp in th e treatment of bot h 
seasonal allergic rhi nitis (SAR) and perennial aller- 
gic rhinitis. Tn peo ple with SAR and symptoms^ 
asthma T deslnra, feline relieves asthma symptoms 
and decreases the use of rescue medication. Des- 
loratadine also relieves the symptoms of chronfc 
idiopathic urticaria (CIU), 5 mg once daily being 
superior to placebo in controlling pruritus and total 
symptoms beginning with the first dose and through- 
out the 6 weeks of the study (Fig. 2) (60). 

Desloratadine 5 mg once daily relieves the 
nasal and non-nasal symptoms of allergic rhinitis, 
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Figure 2 Desloratadine therapy in chronic idiopathic urticaria 
(CIU), as demonstrated in a double-blind, randomized, 
placebo-controlled, multicentre trial that included 190 patients 
aged 1 2 years and above with at least a 6-week history of CIU 
and experiencing a flare of at least moderate severity. Mean 
percentage reduction in total symptom score (TSS) from 
baseline. *P< 0.001; fP = 0.002. Reproduced with permission 
from (69). 




Figure 3 Desloratadine therapy in seasonal allergic rhinitis. 
Mean percentage reduction in morning/evening reflective total 
symptom score (TSS) from baseline. *P< 0.0I; 1\P = 0.02. 
Adapted from (61). 



both SAR and perennial allergic rhinitis. Two 



multicentre, randomized, double-blind, placebo- 
controlled, parallel-group investigations were co n- 
ducted in patients with SAR, one during th e spring" 
allergy season (172 and 174 patients in the deslora- 
tadine and placebo groups, respectively) and one 
during the autumn allergy season (164 patients in 
each group) (61). Patients aged 12 years or older 
with a minimum 2-year history of SAR were ran- 
domized to desloratadine 5 mg or placebo once daily 
for 14 days, following a 3-day run-in period. Nasal 
symptoms (itching, stuffiness/congestion, rhinor- 
rhoea, and sneezing) and non-nasal symptoms (itch - 
ing or burning eyes, itching of ears or palate, eye 
redness, and tearing) reflective of the previous 12 h 
were scored in the morning and the evening. The 
primary efficacy assessment was the mean change 
from baseline in lh£ total symptom score (TSS) 
averaged over the 2-week study period. The 28% 
(spring) and 30% (autumn) reduction in the TSS 
produced by desloratadine was significantly greater 
than the reduction produced by placebo (13% 
(P<0.01) and 22% (/> = 0.02), respectively) 
(Fig. 3). Similar results were obtained in the treat- 
ment of perennial allergic rhinitis, in which the 
4- week average change in instantaneous TSS 
showed a significantly greater reduction from base- 
line with desloratadine treatment than with placebo 
(/>= 0.005) (Fig. 4) (62). 

In patients with SAR and mi Id- to-moderate 
asthma, desloratadine relieves symptoms of both 
conditions. Two multicentre, randomized, double- 
blind, placebo-controlled, parallel-group investiga- 
tions were conducted in a total of 613 patients aged 
15 years or older who had a minimum 2-year history 
of SAR and concomitant mild-to-moderate asthma 
that worsened during the autumn/winter allergy 
season (63). Participants had to have a prespecified 
severity of symptoms of SAR and asthma for 3 days 
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Figure 6 Mean change (decrease) from baseli ne nasal 
airflow (in ml/s) in response to allergen exposure after 
treatment with desloratadine 5 mg (DL) or placebo every 
morning for 7 days. P values refer to comparison between 
desloratadine and placebo. *P — 0.005. From (67). 




Desloratadine Fexofenadine Loratadlne Cetirizine Less nasal 

obstruction 

Figure 7 Systematic review of double-blind, placebo- 
controlled studies that examined the activity of second- 
generation histamine H t -receptor antagonists on nasal 
obstruction. Adapted from (68). 



and nasal and non-nasal S AR symptom severity. Nasal 
obstruction was documented objectively as nasal air- 
flow (mL/s), measured by active anterior rhinoman- 
ometry immediately before (baseline) and every 
30min during allergen exposure. 

Desloratadine administration was associated with 
less decrease from baseline, as compared with pla- 
cebo, in the mean nasal airflow at most assessment 
times (primary endpoint) and in the mean severity 
score for the symptom of nasal obstruction at all 
assessment times. Desloratadine administration was 
associated with significantly less severely decreased 
nasal airflow within 30min of allergen exposure 
(P < 0.02), a benefit that continued throughout the 
6-h period of allergen exposure (Fig. 6). With deslo- 
ratadine, nasal secretions were also less (P < 0.001), 
and symptoms were less severe, including nasal con- 
gestion (P < 0.002), rhinorrhoea, and sneezing (67). 

A systematic evaluation of double-blind, placebo- 
controlled studies assessed the effects of cetirizine, 
fexofenadine, loratadine, and desloratadine on nasal 
obstruction (68). Only studies that used clinically 
approved drug doses and specifically reported 
effects on nasal obstruction (congestion) were includ- 
ed. Placebo effects were factored out, and severity 
scores were standardized. Desloratadine was the only 
agent that consistently reduced nasal congestion 
greater than placebo in all studies analysed (Fig. 7). 

Safety 

Desloratadine is tolerated well (65). In controlled 
clinical studies, the rate of reported anticholiner- 
gic and sedative effects was similar to that with 
placebo. Also, there were no clinically significant 
abnormalities in electrocardiographic parameters, 
laboratory profiles, or vital signs. 



Improved quality-oMife measures 

Given the burden of allergic diseases on psycho- 
social well being, one goal of treatment should be 
t he improvement of quality of life. Desloratadine 
improves quality of life by decreasing the effect of 
allergic symptoms on sleep and daily activities . A 
multicentre, randomized, double-blind, placebo- 
controlled study of 190 patients with CIU of at least 
6 weeks' duration determined that desloratadine 
5mg once dail y improved both ClU-impaired 
sleep and ClU-impaired ability to conduct daily 
activities - an effect that was evident after the first 
dose and was maintained throughout the 6 weeks of 
the study (P < 0.05) (60). In a German postmarket- 
ing study of nearly 50000 patients, SAR caused 
moderate or severe interference with daily activities 
in 40% of patients before desloratadine therapy, 
compared with only 3% during therapy. Similarly, 
before therapy 34.3% of patients experienced mod- 
erate or severe disruption of sleep, compared with 
only 2.6% during therapy (57). 

Conclusions 

Scientific, genetic, epidemiological, and pharma- 
coeconomic research has transformed our under- 
standing of allergy. New endpoints for research 
and new therapeutic targets have become clear. 
Efficacy endpoints of antiallergy treatment are also 
changing. Ideally, new antiallergy therapies should 
intervene in the systemic allergic inflammatory 
cascade, with broad clinical efficacy ia multiple 
allergic disease states, an improved clinical efficacy 
profile compared with existing therapies, and a 
positive impact on disease-impaired quality-of-life 
measures. 
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Effects of budesonide and fluticasone propionate in a 
placebo-controlled study on symptoms and quality of life in 
seasonal allergic rhinitis 



Background: Intranasal glucocorticosteroids are effective in seasonal allergic 
rhinitis. This study compared the efficacy of budesonide (Rhinocort 
®TurbuhaIer®) and fluticasone propionate (Flixonase®) in this respect. 
Methods: Patients (// = 280) were randomized to receive budesonide, 140 p.g 
(delivered dose) once daily, fluticasone, 200 |ig once daily, or matching placebos 
for 5 weeks. The primary efficacy variable was the change in combined nasal 
symptom (nasal blockage, runny nose, sneezing) scores. Quality of life was 
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^measured in 121 patients by means of the Rhinoconjunctivitis Quality of Life 
Questionnaire (RQLQ) and the Short-form Health Survey (SF-36) . 
Results: Both steroids significantly reduced combined nasal symptoms, com- 
pared with placebo. There was no significant difference between the two 
treatments. Substantial or total symptom control was achieved in 89.9% of the 
budesonide-treated patients, compared with 88.7% with fluticasone and 42.7% 
with placebo. Four of the five domains of the RQLQ were significantly improved 
with budesonide, whereas with fluticasone only two domains were improved. 
Budesonide significantly improved scores in five out of eight domains of the SF- 
36, whereas no domains were improved with fluticasone. 

Conclusion: There was no significant difference in efficacy between budesonide 
and fluticasone in this study. However, greater improvements in quality of life 
were seen with budesonide than with fluticasone. 



G. Ciprandi 1 , W. G. Canonica 1 , 
M. Grosclaude 2 , J. Ostinelli 3 , 
G. G. Brazzola 4 , J. Bousquet 5 

'University digli Studt di Geneva. Genova, Italy: 
? Guilherand Granges; France; 3 AstraZeneca, Rueil- 
Malmaison. France: 4 AstraZeneca. Italy; ^opital 
Arnaud de VHIeneuve. Montpellier Cedex. France 



Key words: budesonide; clinical trial; fluticasone: 
quality of life; seasonal allergic rhinitis. 

Professor J. Bousquet 

Hopital Arnaud de Vtlleneuve 

371 avenue du Ooyen Gaston Giraud 

34295 Montpellier Cedex 5 

France 

Accepted for publication 6 November 2001 



Seasonal allergic rhinitis is very common and in addition 
to the classic rhinitis symptoms of nasal blockage, 
rhinorrhea, itching, and sneezing, patients have an 
impaired quality of life (1). The Rhinitis Quality-Of-Life 
questionnaire (RQLQ) has been used in several trials 
testing the effect of nasal glucocorticosteroids in 
seasonal allergic rhinitis (2-6). In these studies, QOL 
was found to be improved by treatment. . 

The treatment of seasonal allergic rhinitis is mainly 
based on antihistamines and topical glucocorticoster- 
oids (I). Budesonide is a glucocorticosteroid that has 
been used for several years for the topical treatment of 
asthma and rhinitis, and has been shown to be effective 
and safe (7). The dry powder formulation (Rhinocort 
Turbuhaler®) of budesonide, which consists of the 
active substance only, has been shown to be effective 
and safe in the treatment of grass pollen-induced 
allergic rhinitis at metered doses of 200 |ig and 400 |ig 
taken once daily (8). The corresponding delivered doses 
from this device are about 70% of the metered (9), i.e. 
approximately 140 \ig and 280 jig. 

Fluticasone propionate, another glucocorticosteroid, 
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is available for topical nasal use in an aqueous 
formulation, at a recommended dose of 200 jig, given 
once daily (10,11). 

In a study of patients with perennial allergic rhinitis, 
intranasal budesonide 140 u\g and 280 jig (delivered 
doses) and fluticasone propionate 200 jig were com- 
pared. No significant differences were seen between the 
active treatments while all three were significantly more 
effective than placebo (12). 

The aim of the present study was to compare the 
efficacy of 140 jig once daily budesonide dry powder 
with 200 |ig once daily fluticasone propionate aqueous 
suspension in patients with seasonal allergic rhinitis by 
means of using combined and individual nasal symp- 
tom scores and HRQL assessments. 



Material and methods 
Study design 

There was no blinding between treatments but the active and placebo 
treatments were blinded with respect to each other by the use of a 
masking device; the budesonide treatment (Turbuhalcr®) differed in 
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appearance from the fluticasone propionate treatment (aqueous 
spray). Patients were assigned to parallel treatment groups according 
to a computer-generated block randomization list. 

The study involved 10 centres in France and 9 in Italy. The HRQL 
assessment was performed in the French centres only. The study 
comprised a 1-week screening period, a 1-week run-in period, and a 
5- week treatment period. 



Patients 

Patients with an age range from 18 to 69 years, with a history of 
seasonal rhinitis for at least 2 years and allergic to grass and/or 
Parietaria pollens were studied. Pollen allergy was verified by 
positive skin-prick test (SPT), RAST or CAP system tests. Only 
patients with moderate to severe rhinitis were included. They had to 
have symptoms requiring at least antihistamine treatment during the 
previous pollen season and to have at least two nasal symptoms 
(blocked nose, runny nose or sneezing) recorded during the run-in 
period. Patients were excluded if they had concomitant perennial 
allergic rhinitis, signs of active infection, or structural abnormalities 
in the nose. Pregnant or breast-feeding women were likewise 
excluded. No topical, systemic or depot steroid treatment was 
permitted within the 6 weeks before the run-in period. 
Antihistamines had to be stopped within 43 h (astemizole 8 weeks) 
prior to visit 1. Each patient gave written consent to participate. The 
study was approved by the Local Ethics Committees and was 
performed in accordance with the principles stated in the Declaration 
of Helsinki. 



. Treatment 

During the screening, run-in and treatment periods, patients were 
only allowed to use antihistamine tablets (cetirizine, 10 mg OD) and 
eye. drops (disodium cromoglycate) as rescue medications. Patients 
eligible for inclusion were then randomized to one out of four 
treatments for 5 weeks: budesonide 140 [ig delivered dose (Rhinocort 
Turbuhaler® 100 fig metered dose, AstraZeneca, Lund, Sweden: one 
inhalation in each^ nostril every morning); fluticasone propionate 
200 ug (Flixonase 50 u.g, GlaxoSmithKline, Uxbridge, UK: 2 
sprays in each nostril every morning); placebo budesonide 
Turbuhaler® or placebo fluticasone propionate (administered in 
the same fashion as the active treatments). No concomitant 
medication, apart from the rescue medications, was allowed 
during the study. 



Assessments 

AH patients recorded daily symptoms on a diary card throughout the 
study period. Nasal symptoms (blocked nose, runny nose, sneezing), 
as well as eye symptoms, were assessed every evening and scored as 
follows: 0 = no symptoms; 1 » mild symptoms, not troublesome; 2 
= moderate symptoms, frequently troublesome but not enough to 
interfere with normal daily activity or night-time sleep; 3 = severe 
symptoms, troublesome enough to interfere with normal daily 
activity or night-time sleep. Intake of study medication and the use of 
antihistamine rescue medication were also recorded in the diary. 

At clinic visits at the start, and after 2 and 5 weeks of the 
treatment, information on adverse events was collected by means of a 
standard question: 'Have you had any health problems or symptoms 
not usually associated with your seasonal allergic rhinitis since your 
last visit?*, and a nasal examination was performed. At the end of the 
treatment period, patients were asked to make an overall evaluation 
of the treatment efficacy according to a 5-grade scale, where 0 — 
aggravated symptoms and 1, 2, 3 and 4 referred to no, minor, 
substantial and total control of symptoms, respectively. 



Quality of life in rhinitis 

Quality of Life assessment 

Patients* HRQL was assessed in the French centres, using three 
questionnaires; the specific rhinitis questionnaire, the 
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) (13), 
the generic health status questionnaire, and the Medical Outcome 
Study Short-Form Health Survey (SF-36) questionnaire (14), all of 
which were administered at the end of run-in and again after the 
treatment period. The questions referred to the week prior to the visit 
at the clinic, and patients were required to mark their responses on an 
ordinal scale or to answer 'yes/no\ 

: The RQLQ has 24 items which are divided into six domains: 
activities (three items), sleep (three items), general problems (seven 
items), practical problems (three items), nose problems (four items) 
and emotional state (four items). The SF-36 questionnaire is based 
on 36 items selected to represent nine health concepts (physical and 
social functioning, role limitations in physical and emotional 
problems, mental health, vitality, bodily pain, general, general 
perception of health, change of health). 



Pollen counts 

Pollen counts were recorded for all centres in a standardized way 
throughout the study period and it was found that grass and/or 
Parietaria pollen were present during the period of the study. 



Statistical analysis 

The primary efficacy variable was the combined nasal symptom score 
(the sum of the three individual nasal symptom scores). The mean 
value of this variable, as well as the mean values of individual 
symptom scores over the 1-week run-in and the 5-week , treatment 
period, were calculated. Changes from the baseline in the mean 
combined nasal symptom scores were compared using ANOVA, 
with treatment, center and baseline score factors as covariates in the 
model, followed by pairwise comparisons. 

ANOVA was also used for the analyses of the secondary efficacy 
variables: changes in individual nasal symptom scores; patients* 
overall evaluation of treatment efficacy at the end of the study, and 
the use of cetirizine as a rescue medication. 

The HRQL questionnaires were analyzed using the change from 
the beginning to the end of treatment. Changes were compared 
between treatments using an ANOVA model, which included the 
factors treatment, center, and baseline QoL scores as covariates. 

Compliance was assessed as the number of doses marked as taken 
in the diaries relative to the number of doses according to the 
protocol and the proportion was analyzed using the Kruskal-Wallis 
test. 

In all tests of significance two-tailed alternatives were used. 
P < 0.05 was considered statistically significant. 



Table 1. Baseline characteristics for all patients treated 





BUD 


FP 


Placebo 


All 




>=104) 


(n=102) 


{/i=101) 


(n=307) 


Age mean (years) 


34.3 


34.3 


34.9 


34.5 


Range 


17-59 


18-69 


18-64 


17-69 


Weight mean (kg) 


667 


65.9 


66.6 


65.4 


Range 


4S-113 


47-90 


43-96 


43-113 


Height mean (cm) 


169 


169 


169 


169 


Range 


14&-190 


150-194 


148-192 


148-194 


Rhinitis 








Duration mean 










(no. of years) 


11.6 


10.5 


11.5 


11.2 


Range 


1-34 


1-48 


1-50 


1-50 
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Enrolled 



Not eligible 



317 



Treatment started 





104 




102 




101 


Discontinued, AE 




->0 




-►3 




-+6 


Disease deteriorated 




1 




-» l ". 




->6 


Lost to follow-up 




-»2 




-+ 1 




-» I 


Other reason 




-*■ 1 




— > 1 






ITT analysis 
AE analysis 
Completed 


104 




102 




101 
















102 




101 




100 




i 
1 












100 




96 




84 





Total 
-307 



-230 



Figure L Patient distribution. 



Results 

Patient population 

A total of 308 patients were randomized, 307 (152 
males, 155 females) were treated (one patient was lost to 
follow up), and 280 patients completed the 5-week 
study. For the HRQL assessments (at the French 
centres only) data from 121 patients were available. The 
treatment groups were comparable as regards sex 
distribution, age and duration of disease (Table 1). 

Clinical efficacy 

A total of 307 patients were evaluated and included in 
the Intention To Treat (ITT) analysis (Fig. 1). The 
mean baseline period was 7.2 days (range 3-23) and the 
mean treatment period was 35 days (range 1-58). 

Combined nasal symptoms In the two placebo 
groups, the combined nasal symptom scores were only 
minimally changed from baseline values and were very 
similar (Fig. 2). Hence, the two placebo groups were 
combined for statistical analyses. In the two actively 
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7 14 21 

Day number . 



28 



35 



Figure 2. Daily means incl S.E.M of Combined Nasal Symptoms 
by treatment during run-in (days -6-0) and treatment period 
(days 1-35). r 

treated groups, the total symptom score were reduced 
within the first week and then remained low for the 
next 4 weeks. Adjusted mean change from baseline 
was -1.44 and -1.71 for budesonide and fluticasone 
propionate vs. placebo, respectively. No significant 
difference in the combined nasal symptom score could 
be detected between budesonide and fluticasone 
propionate (P = 0. 1 1 ). 

Individual nasal symptoms Scores for each separate 
nasal symptom significantly decreased in the two 
active treatment groups as compared with the placebo 
(Table 2). No statistically significant difference bet- 
ween the two active treatment groups was found for 
individual nasal symptom scores except for nasal 
blockage (P = 0.039). 

Eye symptoms Scores for eye symptoms significantly 
decreased in the budesonide treatment group com- 
pared with placebo, but not in the fluticasone pro- 
pionate treatment group. No significant difference 
between the two active treatment groups was found 
for eye symptom scores (Table 3). 

Rescue medication The baseline consumption of 
antihistamine rescue medication was low (mean 2.58, 
2.78 and 2.86 tablets per week in the budesonide, fluti- 
casone propionate and placebo-treated groups, res- 
pectively). Consumption decreased significantly in the 
two active treatment groups by comparison with 
placebo. However, the budesonide-treated patients 
consumed significantly fewer antihistamine ' tablets 
(mean 1.23 tablets/week) compared with the fluti- 
casone propionate group (mean 1.93 tablets/week) 
during the treatment period (P = 0.030). 

Patients' overall evaluation of treatment efficacy The 
overall assessment of treatment efficacy made by the 
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Table 2. Change from baseline of individual nasal symptoms 



Table 3. Change from baseline of eye symptoms 







Baseline 


Adjusted 










mean 


mean 


95% conf. * 




Blocked nose 


N 


change 


chari-3 


limits 


P-value 


Change from baseline 












BUD 


102 


1.05 


-0/7 


-0.55-0.37 




FP 


101 


1.08 


-0.51 


. -0.71-0.51 




Placebo 












Treatment comparison 


100 


1.22 


-0.02 


-0.12 0.08 




BUD vs. FP 




0.14 


0.01 


0.27 


0.039 


BUD vs. placebo 




-0.45 


. -0.59 


-0,31 


<0.001 


FP vs. placebo 




-0.59 


-0.73 


-0.46 


< 0.001 


Runny nose 












Change from baseline 












BUD ; 


102 


1.12 


-0.53 


-0.59-0.40 




FP 


101 


1.04 


-0.53 


-0.68-0.49 




Placebo 












Treatment comparison 


100 


1.20 


0.02 


-0.08 0.11 




BUD vs. FP 




0.09 


-0.04 


0.22 


0.19 


BUD vs. placebo 




-0.51 


-0.65 


-0.38 


< 0.001 


FP vs. placebo 




-0.60 


-0.73 


-0.47 


< 0.001 


Sneezing 












Change from baseline 












BUD 


102 


1.04 


-0.53 


-0.62-0.45 




FP 


101 


1.05 


-0.53 


-0.67-0.50 




Placebo 












Treatment comparison 




1.12 


-0.C-: 


-0.12 0.04 




BUD vs. FP 


100 


0.05 


-0.07 


0.17 


0.39 


BUD vs. placebo 




-0.49 


-O.Si 


-0.38 


< 0.001 


FP vs- placebo 




-0.54 


-0.55 


-0.43 


<0.001 



patients at the last visit showed significantly better 
results in the two active treatment groups than in the 
placebo group (P<0.001), with no significant differ- 
ence between budesonide and fluticasone (Fig. 3). 

Compliance with study medication Compliance was 
92.6% in the budesonide group, 96.0% in the fluti- 
casone group, and 96.6% in the placebo group, with 
no significant difference between the two active 
treatment groups (/>= 0.097). 

Health-related quality of life Mean baseline scores for 
the RQLQ and the SF-36 are summarized, together 
with changes between baseline and end of treatment. 

RQLQ Four out of the five domains, i.e., sleep prob- 
lems, nonhayfever problems, practical problems and 
nasal symptoms, were significantly improved following 
budesonide treatment compared with placebo (sleep; 
P = 0.009, nonhayfever, practical, and nasal symp- 
toms; P<0.001). The fifth dimension, emotional prob- 
lems, also showed some improvement, but the result 
was not significant. Only two out of the five domains 
(practical problems and nasal symptoms) were im- 
proved following fluticasone propionate treatment 
compared with placebo (P — 0.003). The two active 
treatment groups did not differ significantly from each 
other. 



Eye symptoms 



N 



Baseline Adjusted 
mean mean 
change change 



95% conf. 
limits 



P-value 



Change from baseline 
BUD 102 
FP 101 
Placebo 100 
Treatment comparison 
BUD vs. FP 
BUD vs. placebo 
FP vs. placebo 



0.69 


-0.22 


-0.31-0.14 




0.66 


-0.17 


-0.26-0.08 




0.77 


-0.06 


-0.15 0.03 




0.05 


-0.17 


0.07 


0.41 


0.16 


-0.28 


-0.04 


0.009 


0.11 


-0.23 


0.01 


0.075 



SF-36 questionnaire Five out of the eight domains 
relating to general quality of life, i.e., physical func- 
tioning, vitality, social functioning, role-emotional 
and mental health, were significantly improved foll- 
owing budesonide treatment, compared with placebo, 
but there were no significant changes following fluti- 
casone propionate treatment. The two active treat- 
ment groups did not differ significantly from each 
other (Table 4). 

The aggregated summary scores Physical Component 
Summary (PCS) and Mental Component Summary 
(MCS) are presented in Table 4. The two active treat- 
ment groups did not show any significant difference 
compared with placebo for PCS. For the MCS only the 
budesonide group showed significant improvements 
(P<0.05) compared with placebo. No significant diff- 
erence between the two active treatment groups were 
seen. 



•Safety 

Adverse events From the 307 patients who received 
study medication, four did not return for any clinic 
visit, thus 303 patients were eligible for the safety 



Overall Assessment at last visit 



Percent 
100 



90 
SO 
70 
60 
50 
40 
30 
20 
10 
0 



Substcnticl or 
Total Control 



Minor 
Control 



No Control or 
Aggrovotod 



Figure 3. Overall assessment of treatment efficacy at the end of 
the study. 
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Table 4. Quality of Life dimensions at baseline and changes from baseline to end of treatment 



RQLQ Questionnaire 


Baseline /?=39 


Change 


Baseline n-40 


Change 


Baseline n=37 


Change 


Sleep, problems 
Non hay fever symptoms 
Practical problems 
Nasal problems 
Emotional problems 


1.62 
1.52 
3.24 
3.01 
2.12 


-0.93* 
-0.90" 
— 1.94** 
-1.73** 
-0.62 


1.48 . 

1.26 

2.95 

2.65 

1.69 


-0.74 
-0.53 
-1.68* 
-1.33* 

-0.36 


1.53 
1.27 
2.96 
2.70 
1.82 


-0.26 
-0.11 
-0.73 
-0.53 
-0.28 


SF-36 Questionnaire 


n=41 




/7— 42 




n—3Q 




Physical functioning 
Bole physical 
Bodily pain 
General health 
Vitality 

Social functioning 
Role emotional 
Mental health 
Physical Component 
Summary (PCS) 
Mental Component 
Summary (MCS) 


88.7 
80.5 
79.0 
70.1 
58.0 
67.3 
79.2 
65.0 

52.2 

44.2, 


4.6* 

5.9 

3.6 . 

11 

6.8* 

8.3* 

8.4* 

7.8* 

0.7 

4.6** 


95.5 
84.1 
83.0 
79.0 
60.4 
72.1 
85.4 
70.0 

54.5 

46.5 


0.5 

7.4 

4.6 . 

1.1 

5.1 

5.1 

4.3 

4.5 

0.7 

2.5 


92.9 
88.2 
82.8 
78.8 
64.1 
72.4 
87.4 
72.7 

54.2 

48.0 


-0.7 
0.8 

-1.1 

-2.7 
0.9 
0.2 

-3.9 
0.3 

-0.6 

-0.4 


# P<0.05; ** P < 0.001. 



analysis. Adverse events were mild and reported by 
15% of the patients who were treated with budes- 
onide, 12% treated with fluticasone propionate, and 
15% treated with placebo. Only one patient in the 
budesonide group and two in the fluticasone group 
complained of episodes of blood-tinged ~nasal 
discharge. 



Discussion 

In the present study we found that the two nasal 
glucocorticosteroids were equally effective aaainst 
nasal symptoms of seasonal allergic rhinitis. General 
quality of life was improved by budesonide but not by the 
fluticasone propionate. For disease-specific quality of life 
budesonide improved twice as many domains as 
fluticasone proprionate. For the primary efficacy vari- 
able, the combined nasal symptom score, no significant 
difference between the two active treatment groups was 
found. A 0. 1 4 score step difference for nasal blockage was 
found to be significantly different when comparing 
fluticasone propionate with budesonide. Not only the 
doses, but also the presentations (aqueous spray vs. dry 
powder inhaler) differed between the treatments. There 
were no significant differences concerning nasal symp- 
tom scores between the respective placebo groups, 
indicating that differences in formulation were unlikely 
to have influenced the result. The results of the present 
study in seasonal allergic rhinitis are in line with a similar 
comparison in perennial allergic rhinitis (12), in which 
intranasal budesonide dry powder 140 fig and flutica- 
sone propionate aqueous suspension at a higher dose of 
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200 ug had similar clinical efficacy. The primary efficacy 
variable, the combined nasal symptom score, decreased 
during a 5-week treatment, with no significant difference 
between the two active treatment groups. This study 
shows that the two nasal corticosteroids are effective in 
persistent allergic rhinitis induced by pollen. The 
magnitude of symptom-score reduction (approximately 
1 .5 score steps) was considered clinically relevant, and all 
three components of the combined nasal score con- 
tributed equally to the reduction. 

The clinical relevance of the small difference in scores 
for blocked nose between the two active treatment 
groups is, however, uncertain. 

As seen in Fig. 2, the efficacy of the active treatments 
tend to discriminate mean scores from placebo from the 
first day. During the second week of treatment the 
active treatments reach a mean separation to placebo, 
which is not superseded later in the 5-week period. 

With regard to health-related quality of life, this study 
further showed that both generic and disease-specific 
HRQL are impaired in patients with seasonal allergic 
rhinitis and can be improved by suitable therapy. The 
Quality of Life assessment indicated budesonide 140 \xg 
(delivered dose) to be clearly superior to placebo; four 
out of the five disease-specific domains of the RQLQ and 
five out of the eight general domains of the SF-36 
questionnaire were significantly improved with budeso- 
nide. In contrast, fluticasone propionate 200 j.tg sig- 
nificantly improved only two out of the five disease- 
specific domains and was not statistically significantly 
superior in any domain in the generic SF36 question- 
naire. In view of the burden allergic rhinitis creates not 
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only for the patient, but also for the national economy in 
terms of medical care and lost productivity (15), it is 
important to consider these wider implications of drug 
efficacy on patient well-being. 

All statistical findings were well above the 0.5 score 
step difference vs. placebo that has been suggested to be 
the minimal clinical relevant change for RQLQ (16). 

In conclusion, the efficacy of topical budesonide dry 
powder 140 fag taken once daily, was not significantly . 
different to fluticasone propionate aqueous suspension 
200 p.g taken on'ce daily, for the primary efficacy 
variable in seasonal allergic rhinitis. Improvement in 
general and disease-specific HRQL was significantly 
superior to placebo in the budesonide group. Both 
active treatments were well tolerated. 
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Introduction 

For many years, oral antihistamines have been first -iine 
medication s m the treatment of allergic hyperse nsiti vity 
reactions including allergi c rhinitis, rhinoconiunctivi tis 
urticaria, and pruritus lvr™, p .n,..f T 1rinHy r t ^ 
medication to give fast symptomatic relief from their 
allergies without undesirable side-effects. Although a 
number of mast-cell-derived mediators, including hista- 
mine, prostaglandins, and leukotrienes, are released 
during the anaphylactic response, the relief of symptoms 
given by antihistamine use indicates a major role for 
histamine in these reactions. 

Assessment of the efficacy of the ^-blocking drugs 
necessitates the use of both clinical and pharmaco- 
amic studies designed to compare cutaneous or nasal 
potency. The efficacy of an H,-receptor antagonist may 
be assessed, firstly, by measuring inhibition after 
his amine provocation in the skin and/or the nose, a 
method which allows the evaluation of potential 
differences m drug distribution at different tissue sites 
secondly, we can assess the ability to block the response 
wh a .lr Sen / r « V ° Cation in the skin > i- e -' inhibition of the 
mfnlL? «■ res P° nse ; this approach provides 

e£a~ n? n ,Z n faC !? rS SUCh aS the antigen-induced 
release of other mediators and also on the role that 
histamine plays in the symptoms of different individuals 
used "ITL ° f P harmac °dynamic study designs are 
used to compare anti-H, antagonist profiles. Single- 

PoLTZTl 6 inf °/ mation re '^ing to the onfet, 
potency and duration of act on of a drug and are the 

pTncf A^ mCth0d ° f COmpari ^ ^m!ne e 
potency. A less common approach involves the use of 
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repeated dosage studies; these provide more informa- 
tion on absorption and metabolism of the drug and on 
its possible accumulation in tissues. The latter design 
may provide a better clinical prediction of drug efficacy 
This review is divided into three parts: the first will' 
compare anti-H, profiles in skin studies; the second will 
discuss those studies performed in the nose; and the 
third will compare the effect of one antihistamine 
cetinzine, m both the skin and the nose. Finally the 
validity of pharmacodynamic studies as predictors of 
the clinical efficacy of antihistamines will be examined 
It is hoped that this approach will stimulate debate 
about study design, and that this, in turn, may further 
our understanding of the validity of anti-H, profiles as 
predictors of clinical efficacy. 

Pharmacodynamic studies in the skin 

^reliable and reproducible method for measuring the 
effectiveness, onset, and duration of action of an 
antihistamine is to assess its ability to block the 
in vitro histamine-induced wheal and flare reaction in 
the skin. Histamine can be either injected intradermal^ 
or administered by skin prick test. Study design may 
involve either an hourly evaluation of the onset and 
duration of action of each drug at single or various 
aoses (l) or a histamine concentration response at a 
given time point after drug intake (2, 3). 

Time course of efficacy 

The former design facilitates assessment of anti-H, 
activity in the 24 h after a single dosing; since the 
histamine concentration administered in the skin is 
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histamine to the nasal mucosa. This partially mimics the 
response to antigen and in particular induces nasal 
blockage; this can be objectively measured by a 
technique called posterior rhinomanometry, which 
assesses the nasal airway resistance by both nostrils 
simultaneously. 

Dose responses to histamine 

We first carried out a double-blind, randomized, 
crossover, placebo-controlled study designed to assess 
objectively the nasal antihistamine effect of cetirizine in 
patients with allergic rhinitis and in control subjects 
(10). The ; study evaluated the inhibition of the 
histamine-induced increase in nasal airway resistance 
after a 3-day treatment with cetirizine 20 mg daily. 
Nasal challenge was performed by nebulization 
of incremental double doses of histamine (0; 
0.04-1.28 mg/nostril) in six patients with allergic 
hinitis and six control subjects taking either cetirizine 
or placebo. In both control subjects and patients with 
allergic rhinitis, cetirizine treatment resulted in a 
significant reduction in nasal airway resistance and 
perceived sensation of nasal obstruction, after dose- 
dependent administration of nebulized histamine (10). 

Time dependence of efficacy 

Posterior rhinomanometry was also used to compare 
the efficacy of cetirizine, loratadine, and placebo in 
terms of their onset and duration of action in double- 
blind, cross-over, placebo-controlled studies performed 
in patients with allergic rhinitis (11, 12). Patients who 
were asymptomatic at the time of the study took the 
single therapeutic dosage of 10 mg in each case. We 
assessed the maximal effects of cetirizine and loratadine 
at 4 h, their early effects at 1.5 h, and their late effects at 
24 h. Since histamine is subjected to tachyphylaxis in 
f he nose, the subjects were required to undergo 
jsterior rhinomanometry on three separate occasions 
separated by at least 4 days: one assessed the effect 1 .5 h 
after drug intake; another the effect at 4 h; and another 
at 24 h. Histamine dose responses were applied to the 
nasal mucosa in both nostrils, and posterior rhino- 
manometry was carried out at 0 (saline), 1.5, 3, 5, and 
7.5 nun after each nebulization. We observed a 
significant decrease of histamine-induced nasal airway 
resistance 4 h after intake; this was the maximal drug 
effect and was similar for both cetirizine and loratadine. 
The baseline was similar for all patients, and it was 
noted . that the increase was not entirely blocked with 
cetirizine, as it was in the skin. At 1.5 h, histamine- 
induced nasal airway resistance was significantly 
inhibited by both cetirizine and loratadine, an effect 
which decreased with increasing histamine concentra- 
tions. Cetirizine was more active than loratadine, a 
finding which is in agreement with those obtained in the 
skin, and which suggests that cetirizine has a more rapid 
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onset of action. At 24 h, loratadine did not significantly 
inhibit histamine-induced nasal airway resistance com- 
pared with placebo, although there was a trend toward 
inhibition. In contrast, the study by Simons et al. (1) 
demonstrated that loratadine was still active in the skin 
24 h after administration, whereas, in our study, only 
cetirizine had a significant effect on histamine-induced 
nasal airway resistance compared with placebo at the 
later time point. These data are summarized in Fig. 2. 

The difference in the duration of the nasal action 
between cetirizine and loratadine might be explained by 
differences in their metabolism. Loratadine is rapidly 
metabolized to its therapeutically active form in the 
liver, whereas, as cetirizine does not require biotrans- 
formation, it is active immediately after absorption, 
being eliminated as unchanged drug. The discrepancy in 
the effect of loratadine at 24 h between the skin (1) and 
the nose (12) suggests that these types of pharmaco- 
dynamic studies should be performed at both sites, since 
biodistribution of the drug may differ between these 
organs. 

Comparative study in skin and nose 

In order to assess the potential effects of biodistribution 
in different tissues, the efficacy of cetirizine was 
compared in the skin and nose of patients with allergic 
rhinitis. Cetirizine was chosen because it is the most 
powerful antihistamine available in terms of suppres- 
sion of histamine-induced symptoms, and it is directly 
active and unmetabolized. The rationale was similar to 
that of Wood-Baker & Holgate's study (13) in which 
the inhibition of bronchospasm after histamine inhala- 
tion was compared with cutaneous inhibition by a large 
panel of antihistamines. The results demonstrated a 
good correlation between the protective effect of 
antihistamines both in the lower airways and in the 
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Figure 2. Effect of treatment with loratadine and cetirizine 
compared with placebo at 1.5 and 24 h on nasal airway resistance 
in volunteers skin-prick-tested with increasing concentrations of 
histamine (0, 5, 10, 50, 100, 200, and 300 mg/ml) followed by 
drug administration. 



skin. We reasoned that comparison of the nasal and 
cutaneous activity of cetirizine would yield information 
on the intraindividual biodistribution of the drug. 

The study was a randomized, double-blind, cross- 
over, placebo-controlled trial carried out over 2 
months; at inclusion, subjects underwent nasal allergen 
provocation; 4 weeks later, they attended on 2 days 
separated by 1 week to undergo cutaneous or nasal 
histamine provocation 4 h after intake of either 
cetirizine or placebo. One week later, they attended 
on two different days separated by 1 week for nasal or 
skin provocation, respectively. We observed 97% 
inhibition by cetirizine of the histamine-induced 
wheal area compared to placebo and good inhibition 
of the nasal response, demonstrating a strongly positive 
effect for the drug in both organs. However, no 
correlation was observed between the cutaneous and 
nasal activities, a finding which might be explained by 
the fact that the inhibitory effect was almost total in the 
skin and only partial in the nose (Frossard et al., paper 
submitted). It may also be a consequence of the 
additional irritative effect associated with nasal provo- 
cation, something which is not seen with skin prick 
testing. It may be possible to improve the correlation 
coefficient by reducing the cetirizine dosage given in the 
cutaneous section of future comparative studies. 
Further pharmacodynamic assessment of the relative 
bioavailability of drugs between the two organs should 
improve our ability to predict the clinical efficacy of an 
antihistamine in both cutaneous and nasal allergic 
disorders. 

Nasal provocation with allergen might provide 
additional information when assessing the potency of 
antihistamines and thus could be included in the 
pharmacoclinical group of comparative studies. In 
particular, informative data on the nasal efficacy of a 
drug could be obtained from objective measurement of 
airway reactivity and inflammatory parameters mod- 
ified by allergen administered to the nasal mucosa at 
provocative or low realistic doses. This approach could, 
for example, include the objective measurement of nasal 
airway responsiveness by rhinomanometry before and 
after allergen exposure. The associated inflammatory 
events in the nasal lavage fluid could be measured in a 
manner analogous to . recent studies that measured 
eosinophil cationic protein in bronchial lavage fluid 
before and after allergen exposure at low subclinical 
doses (14) and the inflammatory neuroimmune factor, 
nerve growth factor (15). 



Conclusion 

Comparison of the Hi profile of second-generation 
antihistamines by pharmacodynamic studies permits a 
degree of objective assessment when rating the clinical 
efficacy of different drugs. Methodologies should 
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involve multiple steps and include single-dose studie 
which facilitate assessment of efficacy, onset anc 
duration of action, and the consistency of interindivi 
dual efficacy. Addition of repeated dosages to thi: 
model would enhance the assessment by allowing 
measurement of efficacy not only at steady state bu 
also under conditions of dynamic equilibrium, < 
procedure which could take account of factors sue!" 
as the absorption and metabolic clearance rates of the 
drugs. Although Monroe et al. (16) have stated thai 
there is not necessarily a correlation between what is 
observed in the skin and what is observed clinically* 
these types of studies nonetheless provide important 
information on the relative potencies of the second- 
generation compounds. 



Discussion 

Donnelly: Monroe et al. (16) report that there is not 
necessarily a correlation between the efficacy of an 
antihistamine in the skin and the clinical efficacy. The 
remark has to be made that if no difference emerges 
from a clinical study between two compounds, it does 
not necessarily mean that the two compounds are 
similar. It simply means that the study is not sensitive 
enough - in other words is underpowered - to detect a 
clinical difference, even though this may well exist. 

Frossard: Indeed, the study might not be sufficiently 
large to demonstrate a correlation which can be shown 
in a pharmacodynamic study involving an agonist and 
its antagonist. A study of this type gives information on 
the efficacy of the antagonist in terms of onset and 
duration of action and maximal potency; it also assesses 
the biodistribution of a drug at different sites. It is 
important not to extrapolate results of efficacy from 
one organ site to another. Let's imagine that a good 
antagonist at receptor binding gives a low pharmaco- 
dynamic result in the skin; this will impair the 
commercialization of the drug if the test is based on 
that result alone. However, if the inhibitory effect in the 
nose was good, it would be a good drug to use in the 
relief of nasal allergic disorders. This subtlety was 
missing from Monroe et al.'s analysis. Thus, knowledge 
of the efficacy, onset, and duration of action of a drug at 
each site should be assessed before assessing the clinical 
efficacy. 

De Vos: In terms of predictability or correlation 
between skin and nose for H x antagonists, the nose 
model assesses nasal blockage to histamine through 
posterior rhinomanometry. In real life, nasal obstruc- 
tions in allergy sufferers are not due only to histamine. 
In seasonal allergic rhinitis, the problem is mainly 
sneezing. In this model, you can make a rank order of 
antihistaminic drugs. So my comment is that when you 
look at the literature like the Simons study in the skin, 
you have the rank order of Hj antagonists' potency! 



43 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



